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XLIir. CLAY-MODELLING FOR INFANTS 

By Miss Amy Walmsley 

Principal of the Froebel Training College, Dedjtord, 

• 

Clay-giodelling for Children under Eight Years. — “ Goocl thoughts 
are no better ^haii good dreSins unless they be executed/' says 
Emerson, and this suggests a sound reason for teaching clay- 
jpodelling to j^oung children. • 

• There is no lu^ed to enter ii\ detail into the psychological 
grounds for giving eJay, plasticine, or similar material daily to 
^'^oung chitd-i;en. it is the material, par excellence piox expressive 
work. When given in the right condition, it calls forth gentle 
muscular activity, both hands are used continuously, the idea 
of form is developed through the sense of touch, Ijib child is 
able 4:o express his own thoughts, and in evCi^’ way that in- 
timate connection is being made between hand and brain of 
the^ little worker which plays such an important j3art in the 
all-round development of the fulmre man or woman. In the 
'^J^Aiowing paragraphs 1 have tried to suggest various ways of 
taking this plastic work with children. 

and Work for Children Aged 4^eur. — For this age bottP" 
plasticine and clay should be supplied — the former used daily 
fqr ‘bxpressive wgrk, the latter when large quantities of material 
are inquired, also when the little ones are making something* that 
tliey can take hc^e. • 

An ordinary onlooker watching a group of children of this 
age at work will notice^ the enormous amount of energy they 
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expend, pounding their material on the bo*ard, rolling* it Ad 
down, making something and a moment afterwards destroying 
it with the greatest deiight ; the creation has satisfied th^ 
activity, and the capital shot, which destroys the whole edifice 
calls forth a peal of laughter containing no »ote ,of remorse that' 
work, which had taken time and pains to accomplish^ no more ! 

At first no aftempt is* made to produce the exact form which 
the children wish to indicate — a lutnp of clay here, another there, 
suffices for a house or a man— 1 :)ut the number of lumps must 
be correct. Not that the children count, but, from qu?rils^and 
criticisms of their playmates, such as “ Where is your man ? ” 
" Where i^ the tree ? ” “ You haven’t made your doggie^! ” etc., 
we gathei; lhat children have a clear notion of what they all 
want — ^viz. to see the “ something ” indicated rather than to get 
the correct form. They do not cotmt the* number of objects, 
but they •are conscious that all are^not tliere. Incidentally this 
can be made use of for number work. 

Illustrating Stones.— The story of Hcnny Penny was told *10 
a gro«p of iour-ydhr-olds, all boys. The. birds mentioned wer# 
familiar to them. Thb boys foHowed the story with keen interest 
and asked if they might make “ PIcnny Penny, Cocky Locky,’^ 
etc. Plaeticene was given, and all members of the^group pro- 
ceeded to indicate by various shapes the different birds. No 
attempt was made to obtain anything approaching the right shape, 
all the*chiljjren named the different pieces in correct order, 
the most interesting result being one which indicated the size of 
bird as well as order. The following drawing gives the shape 
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of 'thC’pieC^s of clay as placed at the edge of the tray (we use 
zinc-lindd trays for plasticine work), as well as the heights of the 
diffAent birds. * 

^Siifmle stories which lend themselves to numerical ideas are, 
^.g., the Well-known 'three Bears with ijts unconscious emphasis oa 
“ three,” an>S Epaminondas' (the six tarts). The idea of equal 
"weight when the little ones weigh theii' pieces 'of plasticine to 
make bricks “ just as heavy as one another.” Idea of distance 
when* the sixpence is placed near the stile but a long way from the 
house. - Many eggs in the Old Woman’s basket, “ none ” left, or 
only “ one,” and so on, etc., etc. 

Connection with Number Work . — ^Just how much number work 
should be introduced in connection with stories is a’’ debatable 
point. Normal children delight to count and little ones can be 
made familiar with the counting of objects through play. When 
we find children saying, “ I’ll make three balls,” “ I’ll make two,” 
•iCte., it is time fo lead them on to the next point. 

Connection with Colour Work . — Making of beads of different 
sizes and the use of the terms 
large, larger, largest, or small, 
smaller, smallest, etc. This is 
ohe of the few models that 
small children may, in my 
opinion, be allowed to colour, 
the choice of colour and thb 
arrangement of the differently 
coloured beads being a help- 
ful occupation from both child- 
ren’s and teacher’s point of 
viet;. The children have 
freedom *to rjse the colours 
they mest enjoy, and also the 
pleasure of colouring one or 
more’.pf the same colour and Fig. 2, — Coloured and Plain Bead% 
arrang^g the beads accord- ^ — . 

ingly. The teacher gains much knowledge of the individual 
children by observing the choice of colour and the final arrange- 
mftnt of their beads. 
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As a rule I do not advocate for young children the uj e of.col^ur 
in connectipn with modelling. The c^olours put on are crude and 
not at all natural. Th§y detract fpm the “ form '' and often 
render the work inartistic. The vivid greens and hard recis a*d 
y<^llows are bad, but "v^hen |?namelled pears and apples arc^shown 
with pride as artistic pro'ductions, one wondei*^ ^lat artistic 
standard the teacher possf^ssgs. When pottery is taken with 
older children, colour may be us^^d for decorative purposes, but 
not for natural objects. ♦ / 

Nursery Rhymes , — As the little ones pound and roll tbeir clay, 
usually chattering at the same time, they love to work out ^heir 
ideas connected with simple stories. Plate II. shows the result of 
four littl? people's representation of Humpty Dumpty.* During 
the wbrk a request is made that some one's special favourite 
nursery rhyme or story may be worked oi^t next day. It may 
or may not be known to the whole group. If not known, it soon 
becomes, without any teaching onHhe patt of th» kindergarten, 
the possession of those who possessed it not ! With OhJ dqp’t 
you ^now ? " repetition follows; the little fellow workers listen 
eagerly, the* narrator, is not sj^tisticd with*one narration, but go5s 
through the rhyme again and again, the others join in and proceed 
to carry-out their own ideas in clay. ^ • 

Much insight of the child mind is gained by the kindergartner as 
the children explain the reason “ why " of their c];eations to one 
. another, when one small boy asked another, ‘'Why have 
* you not put a foof on your house ? " he received the answer, “ If / 
had put a roof on, yow couldn’t have seen the man inside ! " 

Some teachers object to clay for small children because it dries 
and cracks so easily. If daiup sponges are provided, the little*ones 
can manage quite well. 

Measurement . — A favourite play with plasticine is to roll dt 
“•^out as much as possible and then to twist the rofl into^vertous 
shapes. Many useful suggestions come from the children ; they 
love to imitate one another. To take two exarnples : [a] one^hild 
ma&e two links of a chain, which appealed T;o the rest of th^]^roup 
• so much that soon all the members were tryiijg to make chains, 
The kindergartner, too, was busy with her plasticine. When she 
held her chain up, the little*ones were ^struck by the evenness oi 
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the lin^s ; |in a moment their chains ceased to exist’ and they 
began to roll and measure the> length of coil before twisting it round, 
iiLorder to obtain the same result. 

■ V 



\ Chain (From Memory). Basil, Age**4 



Screw (From Memory) 



* Here I may say that, just as tht^ little ones should hear good, 
simple music, so they should see their own ideas worked out in 
an extremel^simplci, artistic way to help them to develop. This 
help, as a rule, they do not receive. 

{b) A child*tried to makc^ a wheel, but was not succeeding very 
well when a milk-cart passeef by. I'he Babies’-roo^i window is lew , 
enough for the cliildrcai to look out and see all the wonderful and 
fascinating things that pass by. One lleeting glimpse unlocked 
the jnemory door, and spokes soon appealed where only a solid 
piece of clay (primitive wheel) existed before. SoQn there was a 
gltiiious wheel — imitated by others— and before long many new 
words were a§ked for and made part of the worker’s vocabulary : 

]\liss , what is this called ? ” etc. * * 

The necessity for a unit of measure may arise spontaneously 
even^in the Babios’-repm, when, for instance, Hubert, intei\t on 
makii% the railings which he can see from the \idndow, exclaimed, 

‘‘ I must measure 4hem to see if they are all the same size ” (mean- • 
ing length, thickness being of no ^account: see Fig. 5 ). John, 
when making the spoked of the wheel, likewise discpvered that 
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he l|id to mea- 
sure.” Naturally 
he made use of the 
word that Mubert 
had usq^lf^ he als6 
, procg*eded to *' suit 
the action to the* 
word.” Gordon 
was content lo use 
two kni\^s%iid cut 
up a nice long roll 
of plasticjne, which « 
he had rolled out 
into smallerpieces, 
saying nothing, but 
measuriag by 
sight. 

The above •ex- 
ami)les suggest de- 
finite work whidh 
may be taken with 

a large, class of babies. The rolling exercise is "excellent ; *a 
certain size stick may be chosen by a child as the unit ; sticks 
may be dietributed to the children, and all the children may make 
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two or more rails wRi«h they can place upright and so form a 
railing as di piece of “ group-work.” They can bin^ the rails 
together by a cross bar, and ftiay get over the difficulty of making 
* hofes in the same way as Hufiert did. (See Fig. 5.) 

Th^t^ildren suggest the path of^irteres^t*; the kindergartnef 
guides. I^ter o» the same f)lay may be used in language train- 
“-jhg : instead df printing the words, the^.children cap make them in 
plasticine, and also model the object for which the word stands — 
a mu<|h more fascinating play thai# even drawing. 

Aimg gnd Work for Children of Five Years. — The method 
used by five-year-old children to produce a natural object in the 
solid i? usually to roll the clay into a ball and then press or pinch 
' the clay h^e and there until the required shape is obtained. They 
grasp the idea of the general form and leave details^severely alone, 
which is the first thing^we desire in good work. If an apple is pro- 
duced, it is usually a sphere with an indentation in whicl^a stalk, 
often alnost substantiahone, is placed. Opposite the stalk a small 
' piece of day may be plastered down to represent the sepals. This 
is good for a beginning, and many objects may be treated by the 
cbjfdren in this way, either from memory or the natural thing. 

Developing the Habit of Careful Attention. — But as time goes on 
the children should be guided wisely to observe the natural object 
a little closer, to feel it round and round and all over, many, 
many times’" ;^and so unconsciously to gain the power of clear 
observation and better representation. Merely a suggestion or % 
few moments’ attention to one particular point each fim^ modelling 
is taken will lead the children to develop a habit of carefully noting 
differences or rese^nblances, and thus enable them to lay the founda- 
tion of a habit of thought which will, be of inestimable value to 
them in their later studies. Some children are more attracted by 
differences, others by resemblances ; it does not matter which, but 
it do^matter Aat through their absorbing,p]py they are laying the 
foundation upon which much future work must depend. How 
many adults have mever been guided or required to perceive 
resemblances and diffcreficcs. The result is they do not rememb*er 
‘corrictly, judge soundly, imagine truly.” 

It is quite sufficient to ask for concentration on the particular 
point for a few moments. Taj^e, for example, the difference between 
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the stalk of the pear and apple, two well-known objibcts. ithe 
deliberately ignores the shape and concentrates, for 9. rew moments ' 
in that particular lesson, the children’s attention upon the «tilk 
after they have made their models. The children are not ^n- 
iused, and will usukjly in future pay attention to “st^s.” 

Or again, the class have decided that they wish to make 
tea sets, either collectively or individually. One pomt here, in oho " 
lesson, is obviously relative size — that is quite sufficient. The 
shapes of the various articles should not be criticised. Another 
time the shape of the cup, plate, etc., might be taken. The 
principle of the old adage, “ One thing at a time and that done 
well, i^ a very good rule, as many can tell,” will help a child^ 
to rise to greater heights in any subject than we ard aware of. ’ 
It i^ confusion of thought that blocks progress in any subject,, 
and this is due to too much being attempted at once. At the 
other extreme we have free expression run riot with no guidance 
whatsoever, leading to a slovenly mind and no power to do well. 
Children work very quickly, and therefore there is aihplejtime ’ 
for ^a few moments of concentrated attention, and m^y 
minutes for free expression. . 

Modelling from Nature . — Plate I. shows a group of three 
children (aged five) just completing the modelling of their own 
particular hyacinth bulb which they have cared for since last 
November. The small glass jars are easily obta^able and make, 
/.he wofk of greater interest to the children, inasmuch as the 
first step fs fo make a bulb to fit the jar, not, as in the autumn, 
find a jar in which to fit the bulb. In this lesson the bulb was 
first modelled ; then the flower-stalk and buds — although the ' 
children knew that the leaves were first seen ; then the 'leaves 
placed round to protect the flower ; and, last of all, the xootS 
were modelled. All the children worked the same way, possibly 
imitating one anothen This and similar lessons *couldj,b(S«takdn 
with classes. 

When the children are studying their twi^s at the beginning of 
the spring term, they may be asked to model them in plasticine. 
Here, this medium is better than clay, for the children can masiipTi^^ 
late it more easily ; and as the models do not shrink, they maybe 
kept and compared with the originajs in a few weeks’ time aKd 
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^er^nce in growth of buds noticed. The remarks ma<Je by the 
Ifiildren will soon convince any kindergartner of the value of such 
pie^e of work. Plate II. shows three specimens of such work 
py thildren aged six years. 

The Sense of After an experience like this the children* 

^ir be able to Brushwork their twigs ; and also, when asked to 
draw them from meniory, they will be able fb give the chief char- 
acteristics. What seems to me to be a most important part of 
this i^ their delight and joyousness^ in representing something 
which th^y#'‘ know they know.'' That feeling of power which leads 
to the highest creative work of man is discernible in a little child, 
^d should be encouraged to the utmost. 

Unnatural Work . — A point that I should like to emphasise in 
connection with the modelling of natural objects is the most tin- 
natural results obtained when the children are in the hands of an 
unsympathetic or (as regards modelling) an ignorant teacher. 

Some childrer? get ne^frcr the heart of things than some teachers 
and jire capable of appreciating Mother Nature more than one 
wbidd think. If ih Nature Study more real nature work was done 
^and the children realised some of the .simple laws of growth, they 
would not at the age of seven years model a carrot with deep, 
«harp scratches^qn it and they and the teacher be content with such 
work. That this is done so often indicates that both the nature 
.teaching and th^ clay-modelling work are at fault. The child has 
not realised in the slightest the mode of growth of the carrot,^ 
which involves a struggle in its earthy bed, and therefore the 
clay model is nothing but a cylindrical lump of clay with a few 
• scratches on it. The question seems to be : How much does 
the teacher realise ? ' 

When an instructor told a student, who had been studying 
at a* School of ^ Art for three years and had passed several examina- 
tions ftf nipdelling, and who was then studying clay-modelling from 
the child's point of view, to think of the life of her natural model 
?i.nd ihAx try to express^ the inner life of the natural form ip 
:her clay« model, the student exclaimed, I have studied clay- 
moddling for three years, but I have never realised what it 
ineant uptil now." The use of casts, etc., in Schools of Art 
; may be responsible for muck lifeless work. 

; IV— 2 
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Things to Model. — What the children are to model i.i the 
different stages it is scarcely necessary for me to enumerate in 
detail — the world is so full of beautiful things/' The children will 
model any and every thing from memory. If the kindergaitner 
►makes the choice, she should see that it is reg.lly ^ '' beautiful thing " 
that she puts before the child. Let them havb Nature at 'first 
hand. Give •only such Things as are within the capacity of the 
child. At first bold, simple, natural forms. 

One writer says : must inoculate them (the children) 

with the desire for beauty through the real, living forijks ^f nature. 
Then, later, we can expect some result when they come ifi contact 
withj:he great works of art, the thoughts of great minds expressed 
in concrete forms. It is useless to put before their \iycs the per-' 
fection of Greek art unless we first give them the hunger and 
thirst, the vital love for beauty as it is exhibited in every natural 
flowef, leaf and shell and in various living forms thet attract and 
fascinate the young." ' • 

Many kinds of fruit, such as apples, oranges, p^ars, pjums, 
cherries,^ etc., ire suitable for morbdling. A\^oid using bits of 
string or the real cherry ^alks when modelling cherries. Why 
trouble to model the cherry at all if the children may not attempt 
to mo^el the thin stalk and thus obtain some kn^ledge, however 
intuitively, of delicate strength? When taking such objects as 
carrots, radishes, turnips, etc., try to obtain at^ least one speci- 
^^men showii^ the whole of the plant. Some town children gain 
far too many erroneous ideas of plant life because they never 
see anything but parts of a whole. When the whole can be 
brought before the children, let it always be there ; then a part 
may be chosen for the puiT^ose of modelling. * 

The general method for all lessons is the same, and is based on 
three factors. Firstly, see what the children can do •entirely by 
themselves. Secondly, study or observe the natural c^)]^, and 
later compare it with the model made. Thirdly, let the children try 
again. If any children show decided attisfic ability, alw^yj pro- 
vide something special for them— that is, take care not ^8 starve 
or suppress strong individual power by lack of thought cf the 
taking of a little extra trouble. 

This method is ^sed when part of ihe time is going to be taken 
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for training. When the children are at work which .is purely 
imaginative, or their interpretatig^n of a story, then when the teacher 
has provided tools and materials she has done her part and need 
^on\f be a sympathetic listener. If the development of the powers 
of the children is proceeding on the right lin«s, she will be abl(> 
to note at the erld of three months a decided advance not only in 
power of expression tJut also in technique* 

All kinds of shells are beautiful :*mussel, cockle, whelk, snail, etc. 
In the autumn all England is so full^of colour that all available 
money and® time should be spent on trying to catch some of the 
beauty df Nature in that particular direction, by brushwork. 
Modelling Flowers, Leaves, etc , — With plasticine or similar 
^ material the children like to modcd llowers and leaves. They form 
each petal separately and then put them together. Clay is Un- 
suitable for this work, as it soon becomes brittle and easily 
cracks. ^ * 

Plate III. shdwsnTilip moatdied by C\mthia, aged six. She 
may*be seen at work in Plate I. dhe arrangement of the boards 
is her own. Mafjorie, just seven, shows what can be done w^ith 
germinating beans, peas, wheat, as mcpdels (Plate III.). Grown in 
, glass bottles between damp blotting-paper and the glass, they 
form good stu^ijes, but as Marjorie ])athetically remarked, '' I 
could do better if I could touch them!’’ For spring studies 
•growing bulbs gre very satisfactory. In most schools, town or 
country, they are usually growm in tlu^ infant-rooms, and Van b^ 
modelled at the different stages of growdh. Twigs of all sorts are 
easily procm'able, and if kept in water* will result in an indoor 
* spring room, although the weather may not be spring-like outside. 
Avoid all S7nall work for little people ? a single tulip is good ; a 
snowdrop is somewdiat unsuitable it is too small. 

Typical Lesson , — Plate 11. (the piece of ribbon fern) suggests 
an extSlltiiit lesson that may be taken with a large class of children, 
the study of which might proceed in the following wary. It is 
taketi fbr granted that tRe teacher cannot supply each child with 
^a piece* (rf fern. A ribbon fern should be in the class-room for 
somd days before the lesson, and the children told to look at it so 
that they may be able to model some of the fronds. Before the 
lesson pin up a frond witii a white backg^)und on the black- 
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board. .If the class is very large, tvfo or three blackisoards 
should be used, so that all the« children in the class may see at 
least one frond clearly. • « ' ; 

Let the children make an attempt with their modlex or i^asti- 
cine. The majority will have made thejr frpnds too thick and 
heavy. A few moments’ exarhination of the rerfl frond will reveal 
“ the beauty of ligtifness.” Suggestions as’ to how to obtain this 
should be received from the children, and, if good, acted upon. 
This feeling of lightness or delicacy is so necessary that if good 
suggestions are not received, it may be permissible tfe give direc- 
tions so that the children may use the knowledge on future occa- 
sion§. By rolling out the plasticine they may obtain the thin 
stalk d!nd place it in position. By rolling out more plasticine and 
pressing it down between thumbs and fingers of both hands the 
children obtain a ribbon-like piece of plasticine which they can 
easily bend and place in the position required exercise is 
useful in the representation, at this age, ‘or grasses, rushes, petals 
of flowers. * , 

* Free ^Expression Work. — This is a phrase whfich has been heard 
on the lips of all educationists during the last few years. The re? 
suit of free expression work without guidance has resulted in a de- , 
plorable state of affairs in a certain large boys’ ^cbool in connection 
with drawing. The same can be said as regards much of the clay- 
modelling seen in schools. Either the work is too mechapical or 
»the cliildre^j are allowed absolute liberty without any guidance 
whatever.* The result is little or no true progress i^ made in either 
case. Practically no originality, no initiative, no resourcefulness, 
no development take place in the first case. In the sejond, a 
child here and there with a special gift for form does make pro- 
gress on account of the liberty accorded, but even he might go 
much farther with the right kind of guidance. , ' * 

Making Mugs . — Plate II. is an example of a piece <5f* work 
done by a group of ten children, aged six, who had not handled 
flay before. Their milk mugs were ’given to them and* they 
were asked “ to model the clay.” Beyond that statement nQ 
more was said, and the children were free to work in theiJ own 
way. The following points were noticed : 

I. Not a singleochild touched he» real mug. 
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2. All began by making a flat piece of clay serve for the bottom 
jthe mug, and then building hp the sides, somewhat after the 
■ the coiled pottery of primitive times. 

They worked very quickly. 

’ ' 4. Eight chil^rftn produced some kind of *mug; two accom-* 
plished very little, and that in imitation pf »thers. 

The children’s models were collected and placed on a table 
in front of the group. The real mugs were next handled — the 
children felt inside and outside, round and round, etc. The 
kindergajtener asked the group for what the mugs were used, and 
when the answer was given, a child poured water into one of 
, the clay models. It ran out of various holes. All the mugs Vhen 
tested were found to be faulty. “ Let us make another,” was 
the request. It was granted. This time the children were asked 
to handle their real mugs as much as possible, to try to make the 
clay mpckt’^as rhuch like the real,mug as they could. 

Various suggestions were received from the children as to how 
the bottom could^be kept flat, the sides smooth, the top even. 
Not one suggestion was made by the teacher. The chil<Jren then 
began to model the mugs a second time. The result is shown in 
• Plate II. Not a model was touched by any one save the maker, 
who also tried, when the mug was finished, vvhether it would hold 
water. Ten children made mugs. The comments made by the 
Children were exasllent, and no words were needed from the teacher. 
“ I shall always feel my model,” said one. “ How fnuch better* 
my second one is ! ” exclaimed another, and so on. 

^ The group had gained in power to do. They had also experi- 
enced the feeling of pleasure in work wel,l done that served a pur- 
pose. I have had the same experience with other work, and hold 
the opinion that free expression work day after day, week after 
week, ^'^ithout any guidance, is detrimental to the development 
of any chfld ; and that mechanical work is equally detrimental 
^h^ true, development, of jthe child in the technique of any sub- 
ject ft.l^s place when, by judicious encouragement and suggestion 
«n the pal't of the adult guide, the child is led on to use his powers 
of attention, observation, judgment, and reasoning, so that he 
^applies these same activities to all subjects. He develops an 
orderly habit of mind whicll will make him a* useful citieen and 
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a first-rate worker in any pursuit which* he wishes to take up, 
whether manual or intellectual. ^I'hat children should always be 
allowed to experiment first to see what they can do, or fincf^out/ 
is the right way to^ begin all work ; but that they should be left 
at this experimental stage means a waste of tfln^; and a waste of 
power. They are heirs ,of all the ages. » 

Aims and Work for Children of Seven Years. — Pottery . — 
Children of seven may use the clay in connection with their lessons 
on Primitive History. I'lie following experiment ^in pottery 
making shows how children may tla'inselvcs work out t|ie actual 
processes by which pots and all kinds of clay vessels were probably 
produced by primitive peoples. Clay was dug up from the river 
banks, and each child modelled his i)ot freely, according to his 
own ideas. Various forms were chosen, depending on the pur- 
pose ^or which the vessel was intended. Handles of twigs were 
added by some who did not realise* what their fate be when 

fired. Some crude sort of ornamentation was tried by others. 
No tools of any kind were used. When finished, the pots*were 
left for sdme days to dry thoroughly. 

The next process was the “ firing.” A pile of wood was col- 
lected by the children and set alight. When a good heat was 
obtairfed, some of the burning wood was raked-aside and the pots 
placed in the centre of the pile and the.v. coVered with the burning 
wood and ashes. The fire was kept burning airday. The pots 
were allowed to remain in the hot embers until the following 
morning. The results proved most satisfactory, and gave great 
delight to the little workers. Two of the pots turned a beautiful 
red, one was almost blac^ and the other four variegated. • 

Plate III. shows some of the makers of the pots shown in 
Plate IV. The pots of Plate IV. are in the fire show.n in Plate 
III. The day was windy and the smoke was being bjpjvn in 
the children’s faces while they were photographed. * 

In such an experiment as this the children should, if possible, 
dtttain the clay for themselves from their own district. If «o?, the 
teacher should obtain it from the nearest possible district. , The 
idea that primitive woman could buy her clay at a shop must be 
dispelled. From each set of children we usually obtain open 
bowls and places. Very seldom is a narrow-necked, bottle-shaped 
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piece of pottery obtained spontaneously. The necessity of 
having a handle for carrying purposes is frequently suggested, 
^nd aaturally it always shares tne same fate, i.e. it is burned off. 

t'he experiment of allowing the children to fire ” their pots 
whije still wet is always tried — result : cracked* pots ! The results 
of firing in such a primitive fashion will show signs of the smoke 
that has reached the pots during the process, whith cannot be 
avoided. The black smoke on the recj clay gives a rather pleasing 
effect, and may have been one of those accidents which led to the 
deliberate Colouring of pots. 

Making Bricks . — If the children can be taken to a brickfield 
to see the bricks being baked, they will realise how like the process 
is to the one which they have already attempted, and also how 
necessary it is to keep the smoke from contact with the bricks. 
Older children may try to build a small kiln, but with children 
under eight it is wiser to treat all subjects from the child’s •stand- 
points, and not 1;o trouble them* with details which they cannot 
undarstand. 

The making ol bricks can be done by children of seyen. The 
fabt that the same simple instruments are used in the brick- 
making of to-day as were used by the Egyptians of old makes the 
study a valuable one. Again, take the pure clay as it com^s from 
the earth and work if lip until it is of the constituency of dough, 
that is, will alk)w you to'prcss your thumb into the mass and 
withdraw it without any clay adhering to your thumbs • 

The method of procedure is the same as in other work. The 
children take the clay and see what they can do with it without 
using,tools. The moclelling board on the table represents the flat, 
smooth ground. The necessity for somb kind of a tool is soon felt, 
and first one and then two pieces of wood are next discovered to 
be* useful* iii patting the clay into shape. The results may be 
fairly 'satisfactory, but the bricks take a long time to make and 


tJjgy are of different sizes. 

^Tl^* suggestion that the clay should be weighed overcomes , the 
difficulty of size ; but ere long the thought “ it must take a long 
time* to make a sufficient number of bricks to build a house ” is 


sure to be expressed. If the children have been through a kinder- 
garten and accustomed to»do constructive work and make sand 
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pies of different shapes on their sand trhy, some one is sure to 
suggest a version of the following*; “ Why not press the clay into 
a ‘ mould ’ (shape and tin were al^o suggested), pat it down.tiand^ 
turn it out?” Observe that the child describes exactly ^he 
j^)rocess of making 'hand-made bricks and tiles* The brickmaker 
does press the clay into a mould, pat it down, and turn it out ! 

Alas ! wheh the child tries to perform the same action, he finds 
that the clay “ sticks ” and.woh’t turn out. More thought given 
to the problem usually ends by some one suggesting that the 
mould should be coated with sand before the clay is ^ut in, but 
this depends how familiar the children are with the properties of 
sand and clay in their constructive work mentioned above. 

The rest is simple and the delight enormous. The children 
line the mould with sand, put the clay in, press it down, cut off the 
surplus clay with the bow cutter ; add a few small pieces of clay ; 
make ‘all smooth and flat ; dip the beater in water and run it 
over the top of the brick ; sand the top of the Brick, and turn it 
out on lifter. Then allow the brick to dry. • 

The children cannot ” throw ” the clay into tlic mould without 
touching the sides like the workmen do ; it is too difficult. The 
realisation that such an apparently simple action is so difficult to 
perforui carries its own lesson with it. 

Thanks to the kindness of some friend's, we have a complete 
set of ^apparatus for the above work. The drawings (Fig. 6)‘ 
will show \yhat is needed. The mould is a quarter of the size of 
an ordinary brick mould, and it is quite heavy enough for the 
children to manipulate. 

Modelling an Ivy Leaf. — Plate IV. shows the results of a first 
lesson on the making of a plaque and modelling an ivy leaf in relief. 

This is a lesson involving direct teaching, and yet each child 
may show his individuality. The method is as folloA^s ; 

(а) The teacher working in front of the class shows hoV sfic rolls 
a piece of clay, about the size of a walnut, .and presses it on Jier. 
bj^rd. The children do the same and repeat the process un^Khey 
have covered a large enough surface with clay of an equSl depth. « 

(б) The teacher shows the use of the straight edge for smooth- 
ing the plaque. 

(c) T^e children ehoose their own ISaves and place them lightly 
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on the plaque so as to'obtain a natural position. On no account 
must the leaf be flattened do\\^ on the clay. The placing of the 
^leah»on the plaque I consider permissible for children of seven 
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Working Block and 
Cutting Bow 
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years, who have not usually the power of drawing tjie leaf cor- 
rectly. 

(d) The outline of the leaf, as it is placed, is traced round with 
a modelling tool. 

{e) The children watch the method'of the teacher as she blocks 
in part of her leaf on her plaque, and then proceed to build up 
their own jmodels. Each child must observe for himself the 
different^eights of his leaf, and also notice the direction in which 
“ l^af slants ” (I pse the children’s own expression for direction 
of planes) . - ■» 

A cbmmon fault to be found in all beginners, young or old, 
is t!ie tendency to “ draw in ” the edge of their model. If the 
children are asked to put their straight edge or modelling tool 
perpendicular to the plaqfle, they will find *that the edge of the 
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leaf should touch the straight edge. Once this technical point 
has befin grasped (it is a simple one), great improvement will 
be shown in the work. 

(/) The teacher demonstrates how the veins should be treskted. 
So itiany diildren are allowed to go on year aft*er year drawing 
lines on their models and calling them veins that it would seefh 
as if many teachers had but little knowledge of modelling. 

Plate IV. shows the unaided work of each member of a group 
of twelve children, seven years of ago. ^Thfs class in future will 
be able^to work entirely by themselves until a different type of • 
model needs t® built up, and even then the right way of dealing 
with the technical points may be suggested by the children. 

The poor clay-modelling seen in so many schools must be 
because of the lack of knowledge on the part of the teacher, who 
cannot give adequate guidance to the little people, rather than 
lack of power on the part of the children. 

Plate III. shows a group of models of different kind^, all built up 
or modelled in the same way as the ivy leaves by the sahie*set of 
children two months after the lesson on the ivy leaves, no modelling 
lessions having been given during that time. The figure illustrates 
a point mentioned above — viz. that when once a " technical ” , 
lesson has been taken, the children can apply it to somewhat 
similar work. They all knew how to make the plaque, and began 
ip build lyp on the pkque in the mass ♦rithout attempting to draw 
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an outline. Each chilci chose his or her model from a group of 
natural objects brought by 'Ihe teacher. The three sectional 
^mc^els are put in to show how difficult children of seven find fine 
work. This kind of modelling belongs to a later stage. 

.Later on tlijese children may attempt to group their objectl 
The children should,lead and the teacher follow, always ready to 
guide over difficult, technical points, so that the children may be- 
come conscious of their growing power. In Plate III. may be seen 
two groups of mushrooms, showing the difference between the work 
of thre^ five-year-old children (left-hand group) and three just 
seven-year-old children (right-hand group). Note differences of 
detail. Children of all ages may have the same models, but the 
method of treatment will differ. An apple may be a suitable 
object for a child of four and also for the greatest sculptor. 

Memory Work. — This is another way of adding interest and 
knowledge. Each child decides what to do, works out his own ideas 
without comment from the teacher. When finished, the work is 
put* away and the child is asked (during the next few days) to 
look at and study the actual object he has modelled irom 
memory. At the next lesson he is asked to model the same 
object again, from memory ; and when he has done so, his pre- 
vious model is pl^^ed before him and compared with his> second 
one. Various results ' are at first obtained. The forgetful or 
happy-go-lucky child has not made any observation, q.nd this 
second production is, therefore, no better than the, first. The 
conscientious child’s work shows great improvement as to facts, 
although the artistic finish may not be improved. The artistic 
chili usually shows that he has not only observed but has caught 
something more of the “ life ” of the object, etc. 

The teacher is then able to deal with the individual child 
accqj^in^ to his needs, and thus promote true development, which 
will sho^ in all other work. The training of the powers of the 
»««Mid yirough the senses^ and particularly at first through the sense 
of touch, is true education. . 

Jinfe Models. — These, though of greater value with older 
children, may be used occasionally with advantage with younger 
ones, particularly if the class as a whole is not alert. Either the 
object may be given or mentioned (memory \frork), and tjje children 
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told that they will have fifteen minutes in which to make it. Here, 
again, the teacher has nothing to doVith the modelling, but should 
sit quietly and make practical observations for future use. She 
notes the weak or clumsy fingers; the attention that wanders 
fr\)m the maker’s owh object to that of a companion’s ; the worker 
who wants to tell another, how to make his, bpt is not anxious to 
finish his own, etc. Different types of embryonic m'^n and women 
present themselves to her, aiid if she is wise she will note in her 
private journal the characteristics of her little ones. 

Materials. — The material used for modelling for cjiildren 
between four and eight years may be various preparations of 
plasticine, wax, or clay. The need of such material for young 
children is now taken for granted, and wc have no difficulty in 
obtaining some kind of preparation, but none seem to adequately 
take the place of the potter’s clay. 

Potter’s clay can be obtained from any pottery^ works at about 
5s. per cwt., but to this must be added is. for the cask in which 
it is sent, and the cost of carriage, which is is. per cwt. withili a 
radiils of fifty miles of London. Londoners can obtain their clay^ 
from within their own city. The clay is sent ready for use, and if 
ordinary care is bestowed upon it, there should be no difficulty in 
keeping fit in good condition. 

The clay is best kept in an air-tight, wooden box. A damp 
cloth spread over the top of the clay will beep it from 
hardening. , < 

All clay left over from each lesson should be worked up and 
put back in good condition. There is no material that pays so 
well for a little attention at the proper time as clay. A « few 
minutes spent upon it after a lesson to see that it is put back in 
right condition will save many an hour’s work later on, which must 
be given to it if the clay is allowed to get hard. - 

If the clay is dry, it must be broken up, water poured over it, and 
allowed to stand until the clay has absorbed .the water. How t- 
prftcf'ed depends upon the quantity of clay to be worked up. . If a 
large quantity, it is best to put it on an old slab and beat ^t with 
a piece of wood. Naturally one must choose a place in which 
least harm can be done to the walls and floor, as the mixing of 
clay is not a cleanly piece of work. 
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A smaller quantity* can be worked up in a bowl by means of 
the hand, but this takes a mu®h longer time. 

Another plan is to put the tiry clay in an old cloth and let it 
*-sp»K ; then pound it with a heavy piece of wood or other instrument 
from the outside^ Needless to say, the cloth does not last ve/y 
long, and therelore it is well to bear in mind what has been said 
above — viz. that care bestowed upon the clay wh^n once it is in 
good condition is well repaid. • ^ 

If clay is only used in a school during the summer term, it 
should be allowed to dry, for clay kept damp during the winter 
months*and not taken from the box is apt to have a musty and 
unpleasant odour. » 

A wire bow for cutting the clay (sec Brick-Snaking), modelling 
knives for the older children, damp sponges, boards on which to 
model, and cloths, American cloth, or paper to protect the top 
of desks or tables, should be provided. * 

For the keeping of models, movable shelves that fit into a 
framework fixed to the walls will be found useful. The shelves 
may be placed close together for Hat models or wldvv apart for 
large ones ; in this way economy of sjTace is effected and the models 
can be kept to dry with ease and safety. 

Models that are required to be kept in a damp condition from 
one lesson to anotruu'^hould first be covered with a damp linen 
» cloth and theu covered ox'^er with American cloth to exclude the 
air. A little care is all that is needed to keep these, inodels in ttie 
right condition for working. 

The advantages of clay are as follows : it is cheap, models 
whep dry may be taken home, and it gives an artistic surface. 
The disadvantages (some of these reafly advantages) : it requires 
care to keep it in good condition, it shrinks when drying, models 
may crack, it is apt to be a messy occupation under a poor 
teaclier. ^ 

^ The advantage of the plasticine is that it is always ready 
fol^ use. It should T^e !iupplied to each child in a tin box,, acid 
grease‘f)roof cardboard or some kind of metal tray should be given 
on Vhich to work ; ordinary cardboard or wooden boards absorb 
a certain amount of grease from the plasticine. If the plasticine 
should get hard (which is Very seldom), pla^ it in a \yarm place 
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and then work it up ; if it is stiH difficult to work, add a Iit| 
vaseline. r /?'■■ 

The disadvantages attached to plasticine are that thJlt 
never dry, and therefore are apt to be spoiled if handled v^ty 3 
When finished, they have always a slightly greasy look;' Tfcij 
material is expensive, so that children cannpt be supplied 
large quantities ; and "this leads to models being made on too small 
a scale, which is not good for yOung children. 

Other plastic material, such as Modlex, may be obtained at 
Bd. per lb. It can be used in the same way as plastichie. • 
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• 

Value ofr Paper Work. — Paper is a good material for the simple 
constructive arts practised by young children. It is gheap, 
abundant, and as children may have it for the asking, they can 
continue at home what they have started at school. By handling 
and using paper of varying thickness and texture the children 
unconsciously gain 'experience through the sense of toucl»s and 
they learn to realise the special* fitness of a .particular material 
for a^ particular purpose. Even the warmest advocate of special 
sense training avHI agree that the education gained through the 
practical use of a variety of material* is a valuable means of re- 
enforcing the lessons gained by more formal methods. 

Forms of Paper Work. — There are many forms of ^ paper 
construction — e.g. twisting, crumpling, tearing, folding, and cutting. 
,As the individuality of ttie child and the need f'jr closer correlation 
with his home fife arc emphasised more and more, the elaborately 
worked out courses of work disappear, and children are encouraged 
to experiment as freely as possible. 

The simple resources of ncarl}'^ all ordinary homes may be 
drawn upon for these arts in many wa^'s. The paper bag which 
we inflated and burst with such delight when we were children 
may have a more extended function, and a “paper bag play” 
will pfova^hat ingenuity little ones can show in adapting a bag 
to their respective ideas. One will draw it on his head as an aid 
-tn fjansforming himseK into a baker, another will twist it cunningly 
into a (Jwarf’s headgear, while a third will pull it over his face, 
*pun<jture holes for eyes, mouth, and nose, and masquerade as 
Guy Fawkes or an All-Hallows ghost. Others, with the addition 
of bits of wire, knitting c»tton, or a cork, wiU manufacture any- 

3 > 
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thing that strikes them from a dolly to a corked bottle. , Ftrfly 
inflated, it may serve as a balloon for playing in the wilid, or as 
a harpoon float for Eskimo fishing* plays. '• 

A sheet of newspaper is a useful property which may ■play 
tnany parts. It may precede more careful folding and modelling, 
and the three- or four-year-olds will mould and shape it into the 
semblance of many common and uncommon objects. 

Twisted and coiled with ifpstanding arched neck and open 
mouth, it becomes the cobra of an Indian snake-charmer. Rolled 
diagonally, it forms a mighty trumpet for the herald in the fairy- 
tale drama ; or if torn into strips, rolled and curved, it rflay serve 
as horn for the horn-blower in a mediaeval town. Animals may 
be made by means of twisting, and finished off with any odds 
and ends which the children fancy. Dolls may be manufactured 
from any material prefened and effectively dressed in pieces 
of tissue paper, crumpled or crinkled, and shaped by moulding or 
tearing. (See the “ Father Christmas ” and *“ Granny ” dolls 
in Plate IX.) , 

Correlation of the Different Forms of Paper Work. — In practice 
it will be found advisable to combine the various forms of paper 
work as correlative e.xercises, instead of restricting a set of children 
for a Ipng period to one or two so-called occupations, as sometimes 
happened in the days of formalism. Paper tearing need not be 
discontinued as soon as scissors have been introduced, but should- 
still be practised occasionally, since it offers an excellent training 
of hand and eye. In some French Ecoles Maternelles the 
children learn to tear with great skill and accuracy, and the 
motto “ Fingers before tools ” is followed literally, since the 
teachers prefer to disperhse with scissors until the children are a 
year or two older. 

Each form of handwork should be used to complement another, 
and thus children may exercise their ingenuity and^dgihent as 
to the form of work to be used. Thus a bonnet (see Plate X.) 
<nade by folding may be finished by strings torn from a'sh^t of' 
tissue paper ; and the soldier’s hat can be decorated with a tassel 
made from strips of the same material. The piece of tissue paper 
for making the ball in the illustration (Plate IX.) is prepared by 
folding, creasing, faring in strips, aVid then hung on a piece of 
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t string after the method 'of making a cowslip ball, and tied rather 
^t^ tly. * ^ 

,* ^^er a little practice in cutting) it seems natural to the children 
jrate a folded object, such as a handkerchief case, with a 
*HS(iwabIe motive cut from paper. Such ani obje’ct as a child’s 
,, feeder may be shaped from an oblong piece ot paf>er and decorated 
,by sticking on a row of suitable little designs cut out from paper 
of a harmonious colour. “ , 

The negative forms which result from cutting these little 
units suggest a crude method of stencilling, and the children find 
great joy in filling in the spaces with bright colour. The material 
for the simple stencil needs to be impervious to water, ffence 
sometimes a small piece of American cloth may be used, or an 
ordinary cartridge paper may be prepared by a dressing of shellac 
or varnish. The positive forms may lead directly to simple ap- 
plique work, and when a suitable picture has been made, the most 
advanced of the six- or seven-year-old pupils might transfer the 
pattern to a little piece of bright-coloured material such as case- 
ment cloth, which by means of a simple decorative stitch may 
then be appliqu^d to a piece of canvas or other suitable 
material. 

Paper Tearing , — Its Special Value . — Paper tearing is dne of 
the favourite occupations of little children, and it may be one of 
the means by v4iich their so-called natural love of destruction is 
converted into a love of orderly doing and the deliberate making of 
things. Children who are too young to use scissors may find in this 
occupation a means of expression, of developing control over the 
muscl« of the hand, and of gaining power over material. 

Kinds of Paper . — ^The paper used should be capable of ready 
response to the child’s will as expressed through his fingers ; 
very thin mper is apt to be too flimsy, since it is more difficult 
for the child to keep the control necessary to the carrying out of 
his idea.. Newspaper, lining paper, and several kinds of wrapping 
papef seem to combine the qualities of ready response to touch 
Ijvith the* right amount of resistance; tissue paper, though too 
flimsy (unless doubled and quadrupled) for some purposes, is 
useful for many branches of the work, and the brightness and 
Variety of the colours are very satisfying to the”chil4, 

IV— 3 
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First Efforts . — Babies love to tear paper for the mere joy of 
exercising their power and of caVising change. ' It seems natural 
to begin by letting the child do what he spontaneously chposes, 
even if he choose to be merely destructive, and then to lea^biift 
on to a more creative and constructive stage. Thus the chUd. 
may be given a piec|' of paper and allowed to tear it into small 
pieces if he wishes. 

In one babies’ class a pretty effect was produced with the 
more brightly coloured of the products by arranging them in 
a mosaic-like pattern which the children called a carpet. Eventu- 
ally the bits were put into little paper bags, which, by sticking 
together the ends, became small cushions. In winter the small 
torn bits of white paper may be lightly mounted to represent 
a snowstorm. 

The next stage might consist in letting the children tear 
paper into strips. They delight in the sound of the tearing, and 
if they can crease and tear the easiest way of tiie paper, it is not 
very difficult to keep the strips uniform in width. The longer 
the strip, the better the children like the tearing! * Tearing a sheet 
of newspaper into strips gives a good opportunity for making 
a long tear. These strips may be used in many ways : as little 
brushes, the Fun o’ the Fair (as in Plate IX.), decorations to 
festoon the room at Christmas, streamers for a tiny May-pole, 
etc. The wider strips might form pennons, a^d the narrower 
ones plunies for an admiral’s hat, tassels for paper-bag cushions, 
and tails for kites. 

The Next Step . — After the above exercises the children might 
be given papers varying in size and shape and asked to fringe 
one, two, or four sid4s ; the papers afterwards being used as 
tiny towels or mats (see Plate IX.). From the oblong fringed 
along one side we get a variety of objects, among which may be 
mentioned several varieties of brush (see sweepC. brtish in 
Plate IX.). One little four-year-old child made a good palm tree 
by tearing strips for the drooping brancliies and rolling the lower 
part to represent the stem. 

These exercises may serve as a preliminary course in* tech- 
nique, and should be alternated by tearing out from single paper 
any objects preferred. This shapir»g of objects is, as much in 
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keeping with a child’s nktive 'interests as the tendency to bite a 
piece of bread into the shapes ol j'arious objects and animals. 

Paper Moulding. — ^The newspaper which often monopolises 
tile attention of the grown-up is also full of possibilities from 
the baby’s point of view. He loves to sciie, to* shake, and to 
tear it, and he gains much satisfaction frnm.the rattling and 
ripping noises made, and from the rapid change of form which 
the material undergoes in response !o his efforts. 

Occasional newspaper plays will be appreciated by the three- 
and four-Year-old children. Each child may be given a sheet 
of newspaper and allowed to rustle and later to squeeze and 
mould it into any shape he pleases. The objects shown in Plate 
VIII. include a football, a bird’s nest, a basket, a dolly, a rabbit, a 
fish, and a duck, and are such as young children generally make. 

Paper Rolling.— The free play with newspaper may be followed 
by making rolls with square or oblong pieces of paper, and the 
rolls may be kept m place by the addition of a little paste. This 
exercise gives a satisfying result with a minimum of effort, and 
in the hands of 'tile children such a roll may play many parts, 

' e.g' a trumpet, a telescope, a roller, a p»illar-box, or a pipe for the 
Pied Piper. 

The paper for these roiling exercises should be fairly stiff — 
such as common brown, or coloured surface paper. 

• The results of the first exercises may be cylinders begun by 
rolling in one side of the paper. Strips are much appreciated' 
for making closer rolls, which, if made of coloured or wall paper, 
serve as rolls of ribbon for shop games. While cylindrical objects 
are beg;in by rolling in a side of the paper, trumpets and horns 
are often more satisfactory if begun at one corner and rolled 
diagonally. 

Paper Twisting. — A good exercise f(jr the hand and fingers 
of little* chifeiren may be found in paper twisting. This may be 
begun with newspaper or .tissue paper, A strip of paper say 
10 in. 6 in. — may be rolled loosely and then twisted into various 
ol^jects, such as a snake, a dog-collar, a doll’s necklet. 

Sorne common objects may be made by combining twisting 
and rolling. A candle may be made from a roll by twisting a 
small portion at one end t(5 represent the wick, a Christmas 
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cracker by twisting a small porjtion at both ends. A bell may 
be made by inserting a piece (>f wire or string with a bead at one 
end and then twisting about half the roll (see Plate VIII.). ^ 

Paper Tearing and Cutting. — I is Value. — Shaping objects in 
the mass first with ‘he fingers and later with scissors offers the 
little learner a good^ means of thinking through his muscles, of 
rendering vague impressiops more definite, and of furthering 
mind-growth. By presenting a silhouette of an object the above 
occupations serve as a link between modelling in the round and 
its representation in outline. Their introduction necessitates but 
a minimum cost for equipment or for material, since waste paper 
may often be used. 

Subjects for Models. — i. Common Objects. — The objects 
chosen for first exercises in representation will naturally be such 
a^ strike a little child, c.g. the sun, the moon and stars, a snow- 
man, Father Christmas, a scarecrow, moving objects such as a 
motor-car or a train. 

2. Scenes. — As skill is gained, interestii\g ^ scenes recently 
witnessed, such as a bopfirc, a snowstorm, a May-day festival,^ or 
a flower show, will be attempted, and among many other suitable 
subjects may be mentioned trades, such as the baker and the 
blacksmith, and the illustration of a story. 

When small pictures, which can be consulted by individual , 
, children, can be obtained, each child may be enfcouraged to work 
towards 'a common end, and the jjaper-cutting scenes will furnish 
a stimulating store of images which may help materially in building 
up backgrounds of life in other times and places, and in enlarging 
the child’s horizon. Jims the research, and the intcraftion of 
mind and muscle necessary to fashion trains of animals for a 
Noah’s Ark procession, or to stock a miniature Zoo yvith animals 
typical of various regions, offers a fascinating in^oduction to 
Animal Geography. 

3. S/oncs.— This study may be continued with gre^t zest 
through the illustration of beast stories and of fables like those 
of /Esop; Kipling’s Just-so and Jungle Book stories afe par- 
ticularly good for this purpose. 

4. Geography.— When descriptive stories of life in other lands 
are begun, a delightful panorama of pictures illustrative of each 
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typical region may be built up, and contrasted and compared 
with each other. Many interestm;^ points are brought out during 
this work. Thus in making pictures of the summer and winter 
life (ff the Arctic regions, the children note with delight that in 
winter some Arctic animals, such as the /.retie* fox, hare, and 
ptarmigan, change their colours to harmebisQ with their sur- 
roundings. 

When the pupils are ready to construct picture maps, a map 
showing the distribution of animal life mav be made by letting 
the children stick on to a blank map the animals chai actcristic 
of each region. Ma])s showing products of the vegetable world 
may be made later, and by comparing the two the children* will 
have a graphic reminder of the dependence of the animal upon 
the plant life. 

5. History . — An interesting introduction to Bible history, 
to pastoral life, and the transition to the more settled conditions 
of the dwellers in the Nile valley may be given through description, 
alternated with dramatic play and with cutting, and combining 
the results of a series of lessons illustrating the life and migration 
of pastoral peoples such as the shepherd life of Abraham and 
his journey from Ur of the Chaldees to the Promised Land, the 
journey of Joseph to Egypt with the Ishmaclite caravan, oi'that 
of the patriarch Jacob to join his favourite son in Egypt. 

* As the figuras are cut out from pictures or from blackboard 
drawings they are mounted on a frieze for the classroom, or* 
ranged in series on a shelf around the room, and many ideas of 
the life of the people will be gained. 

In the story of Abraham’s journey the groups of figures are 
mounted in the order of starting — first the scouting party, con- 
sisting of mounted herdsmen who ride on ahead in search of 
pasture,and water ; some distance behind follow the vast numbers 
of slowly moving flocks of sheep and herds of oxen ; later, when 
the vrompn and slaves \\;ho remained behind have struck the 
tents and packed the household goods, come the loaded camels 
and packftorses, and the women and children mounted on camels 
and horses. 

Any period of history ^ay be illustrated by cutting and 
mounting silhouettes illustrating the social and military, life. The 
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Norman period can be made vefy vivid by copying the BayenX 
Tapestry in paper-cutting. A few copies of the tapestry might, 
be available for consultation, or the children might work frdgn 
a large illustration. Ideas of the costume, armour, and weapons < 
of each successive period of history may be gained by dressing 
and arming flat paper dolls in the fashion of the period that is 
being studied. The figures sjiown in Plate IX. were hektographed 
by the teacher, and drffised by the children. 

Shields, weapons, standards, and flags may be made large 
enough for use in dramatisation, and the shields may be- decorated 
witlj cuttings of appropriate figures — e.g. the Arthurian dragon, the 
Norse raven, the Saxon white horse, etc. Thus the children 
will be introduced to the beginnings of heraldic device. The 
development of dwellings, tools, means of transport by land 
aijd by water, also lend themselves to illustrating by silhouettes; 
the different forms of boat, ranging from the dug-out and the 
coracle to a modern battleship or liner, make an interesting series. 

6 . Doll Dressing . — The dressing of dolls, to illustr&te an 
historical period or a geographical region offers one method, of 
approach to cutting out. Starting with soft tissue paper, which, 
as in the “ Father Christmas” and the “Granny” (as shown in 
Plate IX.), is simply moulded to the doll, the children devise 
their own methods of cutting out. Sometimes they approach the 
.subject by means of measurements taken from^a doll and from 
each other, sometimes through observation of garments, and 
more frequently through a combination of the two. 

The teacher should have in her own mind a standard of gar- 
ments in which utilit34 and beauty of line are combined, and sh® 
should patiently encourage her pupils to reach this standard by 
untraditional as well as by recognised methods. Thqs in dressing 
a doll like the Chinese doll in Plate IX., the teacher might 
make a child’s costume of art muslin ; and the children in turn 
would pose in this costume while their fellows observe ,wil^ soni© 
amusement. As they realise the main features of the garment, 
they try to reproduce a reduced size. Here ideas of sc§ile and 
of simple arithmetic will come in, as wrong proportions are 
noted and corrected. There will be^an early experimental period.* 
followed by a measuring period. 
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The material used should newspaper or the cheap paper 
used by grocers or confectioners. Sometimes paper serviettes 
^are brought, and these are particularly useful for dressing the 
Chiftese and Japanese and other Oriental dolls. 

Paper Cutting . — When to Begin It . — As the children show signs 
of developing some facility in shaping paper .with their fingers, 
they may be allowed to use small pairs of scissors with blunt 
points, and with such tools much advance may be made. The 
children generally become so interested in the occupation that a 
wrong uge of the scissors seldom occurs, and since, whether we 
sanction it or not, most children show a tendency to use scissors, 
it is advisable that they should be taught how to use them? 

Form and Colour . — Paper cutting is mainly an exercise in 
form, and many people prefer to dispense with colour and to cut 
in black or white, mounting the cuttings on a contrasting white 
or black ground. , Young children love colour so much that when 
they cut out in white they invariably insist on colouring the 
cuttings if they get the opportunity. Hence it is well sometimes 
to use white paper and coloured pastels or water-colour paints, 
and sometimes coloured paper. The fireplace in Plate XI. was 
cut from black paper with a piece of red in the grate to represent 
the fire. 

Sometimes very good effects are obtained by using three tones 
*of paper, e.g. g»ey, black, and white. Snow scenes work out very 
well in these tones. Thus in making an Arctic scene the sky 
may be grey, the ground and the igloos white, while the animals 
and people are cut out from black or dark-coloured paper. Many 
kindSfOf paper may be used for paper-cutting, including brown 
paper, newspaper, wall paper, drawing Jiaper, coloured surface 
paper glazed and plain. Sometimes children can cut papers to 
the desired shape and size, but a supply of prepared papers, such 
as can be obtained from any educational depot, should also be 
on han^. 

first Scissors Exercises . — The first exercises in the mastery * 
^f the sCissors should be tried on a fairly firm paper, since the 
child grips the tool tightly in his untrained fingers, and hence 
needs a paper offering some little resistance. He should be 
shown how to hold and use the scissors. Wllen tl^ey are first 
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given, he may play at making the “ bifing dfagdn ” open and 
shut its mouth, and he will love to watch it work its magic in the 
hands of the teacher, who shotild cut rows of paper dolls or of 
Noah’s Ark trees. •• * 

The first exercises should consist of snipping or cutting in 
which the whole or part of the blades is used. In the course of 
these exercises fringes and fringed objects for use in the doll’s 
house may be cut. Haip-frills may be made by cutting a strip 
' of doubled paper and taken home by the proud makers. Strips 
for making paper chains and little squares for threading alternately 
with straws or bamboos may be cut during the first exercises. 

l^lding and Cutting . — Probably the desire to obtain results 
more quickly will suggest doubling the paper intended, for instance, 
to serve as a doll’s towel, and doubling and redoubling the square 
or oblong that is to serve as a mat. This will prepare for the 
making of designs and many transformation scenes. Gates, 
ladders, and railings are quickly made by fofding and cutting. 
These may be given to the children as puzzles. As soon as they 
discover how to make the object set, they are 'generally ready 
to experiment and to inv’ent fresh objects. 

Long Cutting . — Longer lines may now be attempted, and if 
samples of wall paper can be begged, these will probably have 
patterns which will serve as guiding lines. If not, sheets of 
newspaper may be cut down the lines of the columns, folded and” 
^ut again- Strips of wall paper may be cut, joined together, and 
used as ribbon for the classroom shop, or they may be cut into 
lengths of one foot, one span, one finger joint, etc., and may thus 
introduce the idea of measurement with various units. * 

Free Cutting or Drawing. — The first exercises in free cutting 
or drawing with the scissors should be very simple : the child 
should be shown how to hold the paper in his left hand and to 
move it to meet the scissors in cutting. This free cutting should 
be begun on single paper, unless pairs qf objects are being cut. 
Cutting out pictures from newspapers or designs of Irirds or 
animals from wall paper may at first alternate with fre<? cutting.. 
These wall-paper cuttings may be moimted on stiffer paper and 
made into covers for books, blotters, and many useful little articles. 
Sometimes iil illustrating stories* a group of children will 
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combine to make a picttire ; at other times each child makes his 
own. * 

After spending some time in cutting out single objects, children 
6fteii cut spontaneously from a piece. One little six-year-'old 
child arrived at this method entirely without suggestion, and it 
was found that she had received much stimulus in the direction 
of cutting from watching her aunt cut out dresses. Other children 
reached this stage of cutting from a '^)iecj3 through leaving a strip 
of paper at the bottom of their objects to make them stand. 

The stories illustrated in Plate VII. consist of : Ten Little 
Red Men, Jack and Jill, The Three Bears, Rose Red and Snow White, 
Jack and the Beanstalk, Grace Darling, and The Elves aiM the 
Cobbler. 

Folding in Paper and other Material. — Not to be Mechanical. 
— Formal paper folding as done in some schools and kinder- 
gartens was not infrequently regarded by the children whe 
practised it as a ‘mysterious art possible only with paper of the 
exact, shape and size stored in the school cupboard. True 
educative work*, Vhich should not necessarily be restricted tc 
piper, but extended to any other suifablc material, will make 
the folding one of the most popular and also the most useful 
occupations for young children. It is little wonder that the 
following of elaborate directions and the making of intricate 
patterns proved an unsatisfactory exercise both to children and 
teacher. As we keep in touch with the real needs of child lift 
and realise the children’s love of doing and making something 
useful, such arid and unsatisfying exercises are replaced by work 
on mgfe natural lines. 

Skill as a Means. — Though in a freer jmd more purposeful use 
of the occupation the emphasis is less and less on the development 
of skill an*d dexterity and more and more on a child-like and 
natural use of the material, we should not altogether lose sight of 
the care and accuracy necessary to satisfactory work. Instead, 
howet^er* of making skill an end in itself, it will become a means 
Jo an end, and thus arises a very important difference in attitude. 
The cliild with a congenial task which he is anxious to finish well, 
such as the making of an envelope to contain a letter to his mother, 
or a pie-frill to ornament a dish for the table, will take great pains 
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and put forth much effort that, he may better accomplish the 
end which he has in view. 

The Materials. — ^These will vary somewhat with the work 
chosen, and, at least for practical applications and enlarged mddels, 
the children should be encouraged to judge which of several 
available material^ will be best for the purpose. For the ordinary 
kindergarten paper folding the paper should be firm and thick 
enough to show the cseases plainly ; but the more elaborate 
patterns cannot be folded easily if the paper is too thick. Squares, 
oblongs, equilateral triangles, and circles will be needed. 

When a model of any property which the children might use 
in dramatisation has been made in miniature, they should be 
allowed to repeat it in a size large enough to be used in dramatic 
plays. The bonnet, the soldier’s hat, and the handbag in Plate 
X. are some of the objects which have been made in this way, 
anS among suitable materials may be mentioned blue and purple 
sugar paper, wall paper, and thin cardboard. 

For the practical life exercises, such as the tying-up of parcels, 
sheets of paper may, if necessary, be bought from a paper-shop 
at about $d. per quire. 

Kindergarten Paper Folding. — This is generally restricted to 
the ftiaking of toys and symbolic representations of objects in 
the child’s world, to the folding of symmetrical forms for con- 
ventional designs, and to the conventional paper folding. If 
we consult the old-fashioned manuals in which this occupation 
is worked out, we shall find that often in the desire to show com- 
pletely developed courses the child with his preferences and 
interests has been forgotten. • 

It is true that the child lives in a world of make-believe, but 
that is no reason why we should limit his occupations to the 
symbolic stage, since most natural normal children like sometimes 
to make something useful. They like to imitate what they see 
their mothers doing; hence some form. of practical life .exercises, 
such as the folding of pocket-handkerchiefs, towels, doll’s-house 
properties, and dolls’ wardrobes, should be included. This may 
be a good means of taking advantage of the folding-up fever 
so graphically alluded to by Mrs. Fisher in A Montessori Mother. 

The clyldrerf of seven to nine years of age can cover their 
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books with paper, pack an<J tie yp little parcels as a part of dramatic 
shop play, and learn to fold serviettes. Thus the paper-folding 
, plays may serVe as introduction to this branch of simple house- 
craiit. ... ‘ ’ 

Early Work. — Much of the early work in paper folding should 
be entirely free, and the children might be aljowed to choose the 
form (square, oblong, equilateral, triangle, or circle) which they 
prefer. Little by little the possibilities of the material may be 
suggested, and free individual work may alternate with group 
work. There will, of course, be many types of lesson and many 
varieties of method employed in conducting them. 

The form the lesson takes at any particular time will be*deter- 
mined by the teacher as she watches the developing child. To- 
day she leads him to make a choice of the best material for con- 
structing a paper toy, and to this end she lets him select what 
he prefers fron; various papers suitable and unsuitable,* and 
then compare his results with those of his neighbours ; to- 
morrow the papqr is chosen for him, and through doing, observing, 
and exchanging ideas, he discovers some of the possibilities of 
the shape he is using, and suggests names and uses for the objects 
which result from his work. 

Another day a large model is placed before a group of cRildren, 
or each child is given one for his own observation and allowed 
to puzzle out ‘the method for himself ; the next day a definite 
ground form is taught, and the children are invited to exploit fts 
possibilities by making anything they can within the limits of 
this particular plan. 

As skill is gained and the powers of invention strengthened, 
the exercises increase in difficulty, and vary with the child’s needs 
and growth. 

The Use of Ground Forms. — Reference has already been made 
to the paper-folding courses so fully worked out in books on 
ktn4ergarten method, and although a literal following is to be 
' deprec^ed, the student of handwork may often gain from them * 
• ideaj '(^hich may be turned to useful account. I propose to 
lay but little stress on the development of a number of objects 
from a ground plan, since by that route much of the slavery to 
mechanical details creeps in ; hence the grdund plan should. 
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where possible, be related to a real objecf, e.g. a screen, a shawl, 
a newspaper, a handkerchief case, etc. Many ground forms 
should be invented by the children. 

In addition to the free work, the children need to be careftilly 
and definitel}^ taught how to fold neatly and exactly. A few 
minutes of such teaching may occasionally be given through the 
folding of ground plans. The teacher may demonstrate to a 
group of children by folding a large sheet of paper, and then let 
the children imitate. During these short imitation periods the 
children will learn how to place the paper squarely on the table ; 
how to fold towards and away from themselves, from left to 
right,* and from right to left; and how to make a satisfactory 
crease by pressing with the back of the thumbnail and not with 
the fingers. 

As soon as the ground plan is made, the children should be 
allotved to experiment freely, in such simple objects as the book, 
the screen, the shawl, etc. Free experimentation generally means 
that the children arrange the folded paper in various ways and 
suggest any name which occurs to them. TluisThe book may 
be a roof or a trough, the screen a step, a sideboard, a piano, o*r 
a flat bow for dolly’s hat. 

Pl^e X. shows a number of paper-folding objects developed 
from the book and the shawl, a crack(ir and blower, paper toys, 
Jack-in-the-Box spring, and concertina. • 

* Folding Strips Over and Over Each Other, — Two strips in con- 
trasting colours may be given to the children. The length will 
vary with the object it is intended to make. For the JackTn- 
the-Box spring and the concertina seen to the right of the illvstra- 
tion they measured respectively 2 ft. and i ft. in length. The 
two ends arc placed together and at right angles to cacli other 
thus. They are then stuck and folded 
over and over alternately until the whole 
of the paper is .used up. Nanjes^ are 
readily suggested by tlie children. The 
Jack-in-the-Box should be finished by adding •a ^little 
head and pasted into a cardboard box of appropriate 
size ; and the concertina looks quite realistic if finished by 
pasting a tircle of black or dark stiff paper on each end. 
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A Blower (see Plate X.).— This is made from rather soft 
paper (i2 in. x g in.), folded over and over so as to leave a channel 
through which to blow, rolled up tightly and then blown out. 
Thi^ is similar to the “ teasers ” sometimes sold at fairs and local 
feasts, but the latter are often furnished with a monkey’s head or 
a piece of metal. 
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By J. 3- Robinson 
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Limitt and Purpose. — The exercises contained in this article deal" 
with the social side of history only, since of the three great divisions 
of history — viz. the social, the international, and the political — that 
dealing with the changing social conditions of the people is the 
simplest, the most important, and supplies the teacher of young 
cliildren with an instrument of superior educative value. 

Handwork applied to history will help the child to rj^alisie 
conditions. It will bring him into sympathy wWb, and help him 
to think in, the spirit of the age, and, where the objects con- 
structed form an evolutionary series, it will strengthen the fabric 
of hisjcnowledge, just as a few longer strands in the warp and 
woof produce a material of superior merit. 

There is little need to apologise for the fact th,at no notice is 
taken of the Roman occupation. It was a high civilisation thrust 
in upon, and quickly withdrawn from, one of much lower status, 
and the whole force of circumstances prevented it from exercising 
a great influence on the evolution of society in our island at that 
time. • 

The models given by no means exhaust the paths which might 
be traversed. They are advanced as illustrative examples. Nor 
yet do they in every case form an unbroken evolutionary series, 
for, with one or two exceptions, they are copied from illustrated 
manuscripts, and indicate recorded fact rather than feaSbned 
theory. The intervening steps procured by research orX study 
of kindred civilisations might with advantage be added. 

It is not intended that any one pupil should work through 
all the models in any series. That would take too much time, 
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and produce too much, repetition ; but, for the sake of breadth, 
tlie whole class might produce the whole series, and so an oppor- 
tunity for “ community work ” wouM present itself. 

The Evolution of the Dwelling. — Palaeolithic man after leaving 
the trees made his home in the cave, the entrance being guarded 
by a wicker screen and a fire which burned continually. From 
this was evolved the rudely constructed pit-dweliing of the Neo- 
lithics. The discovery of metal and the fashioning of bronze 
implements enabled the Celts to fell trees and construct for them- 
selves log huts after the manner of those found in the lake villages. 
The Anglo-Saxons had but one word for "to build,” that was 
" getimbrian ” (to timber). They were workers in wood, and xiid 
little more than enlarge, and in a small measure improve, the 
style of edifice originated by the lake dwellers. 

On the other hand, the Normans were stonemasons, and 
though the manor houses were built of this material, the dwellings 
of the labouring classes showed little improvement on those 
erected,by their Celtic and Anglo-Saxon predecessors. In fact, 
till tl(e fall of feudalism all such dwellings were timber erections 
with wattle and daub roofs, and usually had a single room 
with a central hearthstone, the smoke finding outlet where it 
co\fid. ’ , • 

The Cave . — Before modelling a cave, one, no matter how 
small, should be, visited — if this be possible — and its formation 
and structure discussed. An examination of the rock, and its 
strata, the roof and the floor, will provide excellent material for 
exercising observation and inference, and a discussion on its 
suitability as a dwelling will lead to the idea of the desire ex- 
perienced by primitive man for a superior home. 

The model of the cave may be made out of doors, to a fairly 
large scale. * It may be worked co-operatively in clay by a group 
of pupils, or it may be constructed by one individual working 
alone. In any case the method to be employed in building up 
the mode^ng material is *so commonplace as to render special 
instruct^ns here unnecessary. If the first method is adopted, 
the staKes for the door screen will be driven into the ground, but 
in either of the other methods it will be necessary to sharpen the 
ends .of, the stakes and force them into pricker holes made in the 
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modelling board. Rigid loppings of frees should be used for 
stakes, and thin flexible twigs for weavers. 

Outside the cave should oe represented the lire, the midden, 
and all the other evidences of primitive humanity, A ♦short, 
thick-set doll with heavy limbs and long arms should be dressed 
in fur hung from the left shoulder, and placed near the entrance 
to the cave to complete the scene. 

The Pit Dwelling.-^Vldiie XII., Fig. i, shows an ideal section 
of a pit dwelling. To construct a model, make on the modelling 
board a thick slab of rather hard clay, and dig out in it a circular 
hole of the required diameter. At some distance from the edge 
make an oblique tunnel sloping down to the floor of the pit. Such 
was the entrance. Secure a rigid twig with a fork at one end, 
and, after sharpening the other end, wedge it securely into a 
hole in the modelling board. Place a liearthstone near the central 
pole, cover the floor with rushes, and place lengths of stick at 
suitable intervals stretching from the clay to the fork of the 
upright. Weave in and out amongst these some pliable .twigs 
or rushes, and daub over with soft clay. Round the base of the 
roof so constructed, make a low wall of clay, which in the origirtal 
was for the purpose of keeping out water. 

The pit dweller was an Iberian. He was short and dark, and 
possibly the dark Welshmen of the Rhondda Valley are his de- 
scendants. He dressed himself lightly in wool or skins, and, as 
* in the previous case, a doll complying witli the above description 
should be dressed and placed near the habitation. 

The Celtic Die'elling . — Each dwelling was large enough to 
contain a whole family, ranging from grandfather to grandson, 
in one room. It wa^ square or round, and was built of unhewn 
or roughly hewn trees placed on end, with a roof of interlaced 
boughs covered with rushes or clay. In the middle of the floor 
the family fire burned, and along one side of the room was a bed 
of rushes covered with hides or coarse cloth. ^ 

The materials employed in constructing the model iiiustrated in 
Plate XII., Fig. 2, are |-in. strips of wood and the hoops*o!^ butter 
barrel. Cut from the strips two pieces of the length required for 
the side of the hut, and nail to them, as crosspieces, bits of the 
hoops to represent the roughly hewn logs. After completing this, 
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a third diagonally placed Strip will be necessary to produce rigidity. 
This should be added. In one side an aperture should be left 
as a door. j 

Tke ends of the hut are made irj the same way, the slope of 
the roof being produced by sawing after the railing is completed. 
The four sections are afterwards nailed together. A piece of strip 
wood is next inserted between the apices of the gables to support 
three or more crossbands, into which the roof is woven and finally 
daubed over with moist clay. 

The Anglo-Saxon Labourer's Divelling . — It was customary for 
the Anglo-Saxon labourer to sleep with the cows ; but when he 
had a separate home, it was so like the previously descril^cd 
Celtic hut that detailed reference to its style and construction is 
unnecessary. 

The Anglo-Saxon Hall , — The Anglo-Saxon hall was a long 
low room, very like a cow-byre, built entirely of wood, with itk 
hearth fire in the midst, the smoke escaping through holes in 
the roo^. I'he lloor was covered with rushes, and along the side 
^waliywere benclfeS on which the warriors sat. In front of the 
-bdflches were rough, square-edged trestle tables, which were carried 
out when the drinking-bout commenced. At one end of the 
room was a raised platform furnished with a table, seat, arid 
hawk’s perch. The walls were hung with coarse woollen fabrics 
to keep out the draughts, and were also provided with wooden 
pegs on which the inmates suspended th(nr armour. 

' The model illustrated in Plate XIL, Fig. 3 , was made from a 
suitably proportioned packing-box, and was the work of ten or 
a dozey pupils acting in co-operation. Two adapted the box, 
cutting it down to form the slope of the ^^oof and covering it 
on the outside with barrel lioops to imitate the style of architecture 
seen in the Anglo-Saxon wooden church at East Grinstead. They 
afterwards nailed in position the raised platform or dais. 

The trestles, benches, table-tops, hearthstone, and wall hangings 
were prodq^ed by other groups. The trestles are of 2 in. square 
material^cke table tops of wood \ in. thick, and the spears, battle- 
axes, and swords were whittled from similar material. 

Pieces of modern tapestry were hung on the walls, and a bit 
-of slate framed round with wood acted as a substitute for a hearth- 
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stone. The door of the hall is jn the middle of the front, which 
in the model is removed to display the contents. The roof was 
thatched with rushes, which, >ifter being laid in position, were held 
there by means of string tacw:ed through into the wooden fo<unda- 
tion underneath. 

After making the model, the pupils displayed great interest 
in the description of a feast and a carousal. Subsequently they 
made some of the Anglo-Saxon musical instruments, and listened 
Very attentively to extracts from the poems of Caedmon and the 
riddles of Cynewulf which were read to them. Britain Long 
Ago, published by Harrap & Co., was found useful in this respect. 

The Norman Peasant's Dwelling . — The dwellings of the Norman 
peasants show a slight improvement on the Anglo-Saxon hut. 
They varied in size with the wealth of their owners, but all were 
two-storied wooden buildings built on the same plan. Com- 
munication between the two floors was maintained by a ladder 
passing through a hole in the upper floor. The furniture, con- 
sisting of a table, bench, etc., was all home-made, and round the 
walls hung the agricultural implements (described and illustleited 
elsewhere) used by the owner in his daily toil. The fire burned • 
on a hearthstone in the middle of the lower floor. 

*^The model, Plate XII., Fig. 4, was made from a small box. The 
outside was covered with twigs, the lower part of which, reaching 
to the first floor, should have been daubed with clay. Ihe roof 
needs thatching. 

The Manor House . — The hall v/as the centre round which the . 
English home developed. In Anglo-Saxon times it was the 
common living and sleeping room, and the centre of thq life of 
the tun community.* The Noiinans added private apartments 
to one end of it, to provide secluded accommodation for the lord 
and lady ; and to the other end additions were made in the form 
of a kitchen and servants’ quarters. As these additions grew in 
number and size, the utility and importance of the hall decreased, 
and eventually it came to occupy its present position as the 
entrance only of the abode. ^ \ 

In Plate XII., Fig. 5, is a representation of a manor house. Three 
boxes were used in making the shell. The largest, in the middle, 
is the hall ; the smallest, on the right, makes a lean-to kitchen ; 
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while the other, on the lef?, is divided into two stories to do service 
for the cellar and the solar. 

The furniture found in the hall ‘s more elaborate than that 
used tn Anglo-Saxon times. On th 3 dais is a superior fixed or 
dormant table, behind which is a seat with a back and curved 
arms. At the far end of the dais is a dresser or ‘‘cup-board.’' 
In front of the door leading into the kitchen is a wooden partition, 
pierced by two doors entering a passage, aigd supporting a gallery. 
The passage was called '' The Screens,” and the gallery, reached 
by a ladder from the hall, was occupied by the minstrels. On 
the roof is a louvre — the first attempt to deal with the smoke 
problem. * 

The solar was entered by means of outside stone stairs, though 
in some cases these led up from the hall. A window opened 
from the solar into the hall, and allowed the lord to witness all 
that transpired in J:he latter i)lace. Anotlu^ window furnished 
with a seat pierced the south wall of the solar, and allowed the 
sun’s rays to enter it — hence its name. In the middle of the back 
waljy^f the solar may be seen another step forward in the evolution 
'’‘crf the chimney. 7 he use of stone made it possible to remove 
the hearthstone next to the wall, and above the fire is a canopy, 
the smoke escaping through a hole in the wall behind it. 

The solar was more elaborately furnished than the hall. It 
contained a bed, chairs, table, and window-seat. The floor was 
covered with rude carpet and the walls hung with tapestry. The 
windows were either latticed, or oiled parchment was nailed over 
them to serve as a substitute for glass. 

In making the furniture, J-in. wood is used, as in the Anglo- 
Saxon hall. The arms and back of the seat on the dais are shaped 
with the knife and the several parts nailed together. Ihc ends of 
the table are cut to the required size, and the feet arc made by 
first boring with brace and bit, and afterwards removing the part 
between ttie holes with a knife. The shelves of the dresser are 
housed ” -^nd nailed to the sides, 'khe back of the minstrels’ 
gallery on a strij) of wood nailed to the end wall, and on the 
front of the gallery is an ornamental railing made of J-in. strip 
wood.’ 

The parts of the louvre are nailed together. Holes are bored 
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in the sides to allow the smoke to pass 'out, and notches are cut 
in the ends to fit the slope of tlfe roof. The stairs leading to the 
solar are made of pieces of ipvood i in. x | in. in section, nailed 
together, each piece being set|back on the piece immediately fcelow 
it. The canopy covering the solar fire is made of three pieces 
of wood — the front and two triangular ends, which are nailed 
together and fastened to the wall. The remainder of the furniture 
found in the solar is si,milar to that found in the hall. 

Evolution of the Manor,^ — The following tableaux are intended 
as co-operative exercises, worked out, to as large a scale as 
possible, on a suitably sized modelling board, of which a descrip- 
tion? appears in Vol. III. (p. 208) of this work. Sand, clay, card- 
board, wood, or any other materials which will add to the realistic 
appearance of the production should be pressed into service, while 
in many cases the homes, sheds, fencing and other properties, 
required to furnish the models, will have received i)revious atten- 
tion, and at this stage only need placing in their correct positions 
in a suitable environment. • 

Social Condition of Palceolithic Man . — CoVdr the surfa^ of 
the modelling board with clay or damp sand to represent a tract-- 
of country with hill, dale, stream, etc Make a number of caves 
scaTtered more or less widely over the entire surface. Plant 
suitable twigs into the clay to stand for the dense forests ; and 
to represent the mammoth, elephant, cave-bear, sabre-toothed 
felix, etc., use clay representations of these animals. 

As this was the hunting stage of man’s existence, the roughly 
made weapons of the chase will supply further material for hand- 
work lessons. , 

Structural Changed . — After the Palajolithic period a great 
physical change took place, after which England was no longer 
part of the continent of Europe, for the valley between this country 
and the continent was submerged, and the British Isles, the 
English Channel, and the North Sea were formed. 

With the aid of a map of Europe showing the rahed portions 
of the neighbouring sea-bed, allow the children to mtikq a sand 
model, as accurate as their ability will allow, of the continent 
as it was, and after adding water, if the modelling tray is a zinc- 
lined one, press down the sand and allow the water to flow over 
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the parts now occupied by the l^orth Sea, English Channel, etc. 
If water cannot be added, the model should still be executed and 
the pressing down performed. 1 

Social Condiiion of Neolithic Mh«. — T his will be treated as 
in the case of Paleolithic man. The twigs will be stuck in the 
clay, showing a rough clearing of a virgin forest op which a number 
of pit dwellings will be constructed, and around these, using rye 
grass for the purpose, small plots of riptniing wheat should be 
placed. The animals from a Noah’s Ark maV be used to represent 
the horned sheep and short-horned oxen with a few dogs acting as 
guardians. Short, thick-set, swarthy dolls, slightly dressed in wool 
or skins— for the former a piece of coarsely woven fabric, anS for 
the latter a bit of old kid glove will do— will serve as substitutes 
for the inhabitants, round whose necks would hang necklaces of 
stone, bone, or home-made beads. 

Other lessons may be given on polished stone implements, 
the bow and arrow, primitive^ spinning and weaving, the dolmen, 
barrow,* and seppK'hral urns, and rude agricultural implements, 
as, .for example, the digging stick. 

The Celtic Tribes.- -i'ha Celtic village was of two kinds, one 
of which, the lake village, will be considered under the sec^^on 
dealing with fortresses. The dwellings in each case were like those 
the model of which appears in Plate Xll. , Fig. 2 . Represent a tract 
of country as in the previous models, and plant twigs to represent . 
a forest, scattered along the borders of which are the homesteads 
which lie between the hunting ground and the pasture or arable 
land. Near at hand should be represented a rude mine like a 
quarry,* to indicate the new’ly discovered ^preparation of metals 
in the form of bronze. ^ 

The Celt .was an Aryan, so a doll to represent a tall, fair, long- 
haired person should be selected to serve as an inhabitant ; and 
another of larger size might act as a substitute for the chief who 
embodies •tj^ growing conception of law. The inter-tribal war- 
fare, whiclj produced such rulers as Caractacus, Cassivelaunus, 
and Boadicea, may be associated with the fortresses to be dealt 
with subsequently. 

Flat, flanged, and socketed Celts’ pottery with its characteristic 
decoration, the club, the broadsword, the lance', and the war 
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chariot may supply material for other lessons, and impress the 
improvement which had taken pface in the construction of weapons 
and implements. t 

The Anglo-Saxon Tun . — As in the previous exercises, a* tract 
of country will be represented co-operatively on a large modelling 
board. Place iij a group representations — either in wood or 
cardboard, preferably the former — of a hall, sheds, and wattled 
huts ; and surround this group of buildings with a wooden fence, 
which should have l^jen prepared previously, or with a wall of 
stone (using pebbles stuck in clay for the purpose), or with a 
rampart of earth, using here the clay alone. 

The land beyond will be divided into three sections. Near 
at hand rail off a few small enclosures or grass yards, used for 
the rearing and baiting of farm stock. Noah’s Ark animals will 
represent these. Farther away lies the arable land, which should 
be divided into three large open fields, in which the rotation of 
crops was enforced. The field lying fallow should be left smooth, 
the one under the plough might be scored with^a modelling tool, 
while in the third, grass should be planted to represent the cereal 
crops raised. Beyond the cultivated portion was the forest. K 
few logs might be placed near the border ready to be brought home 
as fuel, while pigs should be represented as feeding in this rough 
pasturage. 

Fasten a small bell to a tree near the centre of the tun. Such 
summoned the tun-mote. Outside the tun on some open plain 
a terraced mound should be made. Such was the meeting-place 
of the hundred -mote. Near this mound dig a pit and erect 
gallows formed of two rough forked twigs with a crosspiece to 
show that the mote both made and administered the law. 

The Norman Manor . — The plan of a manor is given in Plate 
XIII. This may be considerably simplified by reducing the number 
of divisions and sub-divisions in the three fields, by leaving out 
some of the villagers’ houses, tofts, etc., but no i;nge division 
should be entirely omitted. The manor house, th^hurch, the 
mill, and the cottages may be modelled in thin card, wRile lengths 
of railing for fencing off the tofts, crofts, pinfold, etc., may be 
constructed of strip wood and splint. 

The lord’s demesne was usually surrounded by a wall, which : 
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may be made of clay and pebbles. It will be observed that the 
common arable fields consist, as* they did in Anglo-Saxon times, 
of a suite of three. These should be subdivided into smaller 
fields called shots or furlongs, which in tuVn were cut into narrow 
strips separated from each other by a foot or so of unploughed 
land called balks. One field shouW be shown as being fallow, 
another as carrying a spring crop of barle^, oats, beans, or 
peas, and the third as being sown witja wheat or rye. After 
the suggestions given in the previous \cercises, it is hardly 
necessary to state how these various conditions might now be 
represented. 

Agricultural Implements. — When dealing with the rise of agri- 
culture in England, nothing can be more appropriate than a study 
of the tools used by early husbandmen, and, as might be expected, 
the plough offers the greatest scope in this direction. The Ancient 
Britons scratched jip the surface of the soil with a digging stick, 
which was simply a stout stake sharpened and afterwards charred 
to harden it. The Anglo-Saxons improved this, and used the one- 
sided wooden spade illustrated in Idate XIV., Fig. i, while the 
Norman implement was balanced (Plate XIV., Fig. i). The rake 
and the two-pronged fork (Plate XIV., Fig. i) are very like those 
used to-day, but in Saxon times both were made entirely of wood. 
•The Anglo-Saxon scythe (Plate XIV., Fig. i) had a straight shaft 
without handles, and the Normans preserved the shaft as it was^ 
and added the two handles shown. . 

All these models can be produced by whittling, but the arch 
between the prongs of the fork and the holes in the handles of 
the spedes are bored out with brace and bit, while pieces of tin 
cut to shape are used for the blades of thd scythes. 

The hoe^ (Plate XIV., Fig. 2) was the parent of the plough, and 
was dragged by hand through the loose soil to make a shallow 
furrow. This was too laborious, and the single-stilt plough drawn 
by a single^oke of oxeir was consequently invented. A glance 
■ at Plate XI V., Fig. 2, which is a fairly good interpretation of a one- 
stilt plou|h pictured in the Harleian MS., reveals its relation to 
the hoe. When in action, the pulling force being along the string 
shown in the illustration, the tendency was for the plough to turn 
about the nose which became the fulcrum of the lever, and con- 
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siderable pressure on the stilt would be necessary to prevent 
this. Evidently the wheel and the cross handles present in the 
second plough (Plate XIV., Fig. 2) were added to remedy the defects 
discovered in the earlier form of the implement. A fifrther 
modification of the stilt, to facilitate steering, and the addition 
of the coulter will be observed in the plough illustrated in 
Plate XIV., Fig. 3. 

The Norman plough iPlate XIV., Fig. 4) approaches the modern 
implement, but the c/rvcd mould-board which throws over the 
soil is still absent. All these ploughs were of wood, but the noses 
of the later examples were armed with metal. 

The Hoe . — The shaft and the head of the model of the hoe arc 
whittled separately from |-in. wood, and the former is inserted 
in a hole made in the latter and fixed there with glue. 

Plough I. — The stilt in this case is cut from three-ply wood 
and the share thickened by applying checks tp either side. The 
nails securing the cheeks are well sunk, and the modelling of the 
share completed with the knife. ^ * 

Plough 2. — The framework of this model is of |-in. square 
strip wood. The piece forming the stilt and share is whittled from 
three-ply wood, and the illustration shows the sim})le construction 
so clearly that nothing further is needed in explanation. The 
wheel is dealt with in the next section. 

^ Plough 3. — This example has a central beam into which are 
'' lapped the axle carrying the wheels, the coulter, the stilts and 
share. The last two pieces arc cut from three-jily wood. 

Plough 4. — A curved central beam is present in this case. The 
share is made of three pieces of wood nailed together and attached 
to the beam by two •upright pieces. The shorter upright is 
lapped ’’ to the beam and shaped to fit the space in the front 
of the share. The longer upright, to which the beam is lapped, 
is nailed to the crosspiece running between the blades of the 
share, and the stilts, cut from three-ply wood, are i^iled to the 
rear of the sides of the share. 

The Ox-goad . — An essential part of the ploughman’s c*quipment 
was the ox-goad. It was made of wood with a shaq^ened end, 
ind to enable him to spur on his oxen when holding the stilts it 
[neasured about ‘ibi ft. in length. It was used to measure the 
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day's work or journey, and is the origin of our rod, pole, or perch. 
The pupils might be allowed to make one to a scale of, say, i in. 
to I ft. 

L*and Transport. — The simplest vehicle for dragging over the 
ground was found in the use of a couple of poles between which 
a horse was yoked, the otlicr ends dragging along the ground. 
The sledge was a further development, and \vhen rollers were 
added, the evolution of the wheel comn;\^nced. The wheel was 
in use in prehistoric times in the Old •'"’^orld, and the stages 
of its invention are unknown, so, as might be expected, early 
illustrated manuscripts all show the Anglo-Saxon cart with a 
wheel comprised of hub, spokes and felloes. 

While the following models (all, with the exception of the 
British war chariot, copied from manuscrijits) do not show the 
systematic evolution of the cart, yet they indicate growth and im- 
provement. In thg litter may be disccriK^d the sedan chair, though 
that was of foreign origin ; and the cabriolet expresses in rudi- 
mentafy form the modern “ trap.” No springs are present in 
any vehicle, nor are there yet any indications of a swivelled 
front bogey to facilitate the turning of a four-wheeled waggon. 

The British War Chariot. — The British war chariot (Plate XV., 
Fig. 1) is idealised. It is built up from pieces of willow, but |-in. 
strip wood might be used to make the exercise easier. The base 
is made first, by nailing lengths of willow to each side of the centra^ 
shaft until the required width is obtained. The sides, and front 
arc gradually built up in the same wa}^ and it should be observed 
that to increase the rigidity of the body of the vehicle, the lengths 
of material are arranged at the front corners to form a kind of 
end bridle joint. A stout piece of willow is nailed to the bottom 
for the axle, the nails being driven from above, and to it are 
added two slices cut from a branch to form wheels which rotate 
on round nails. 

AnglorS(fKon Wood -cut*, cr's Cart (Plate XV., Fig. 2). — This cart 
is copied from an Old English calendar (MS. Jul. A. VI.). The 
model is made of osiers and y-in. square wood. The shafts are 
9 in. long, and in them holes are bored with a thick bradawl, and 
pieces of osier, with their ends sharpened and dipped in glue, 
are inserted in the holes. A thick piece of osier is bored in a similar 
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manner for the top rail of each side. In performing the boring, 
care should be taken to place fhe breadth of the pricker edge 
across the grain of the osier, dr splitting will certainly ensue. 

After the top rails are put in position, the two sides are fastened 
together by pieces of osier nailed across the shafts. The axle 
is I in. square in section, and is screwed to the shaft lengths. 
The wheels form ^an advance on those of the war chariot. The 
rims are cut with a di^-cutter from |-in. material and are J in. 
wide. The spokes cojpist of two pieces half lapped and nailed 
together, and are trimmed at the four ends with the knife to 
fit the inside of the rim. They are fixed in position with panel 
pins driven through the rim from the outside. 

Anglo-Saxon Carts . — Two other Anglo-Saxon carts arc illus- 
trated in Plate XV., Figs. 3 and 4. One is^open at the front, closed 
at the back, and has a single shaft ; while the other is closed at 
the front, has an adjustable back-board and double shafts. They 
arc both constructed of J-in. wood. After the parts of the bodies 
have been cut to size they are fixed together by simple* nailed 
butt joints. The axles and shafts, all of g-in.* stjuare wood, are 
next added, and the wheels are built up from rims and half- 
lapped spokes as previously described. The back of the model 
(Plate XV., Fig. 4) is hinged by driving two screw eyes into the 
back lower end of the sides, and driving through these two round 
nails into the adjustable back. 

Norman Waggon . — The Norman waggon (Plate XV., Fig. 5) 
is made of |-in. wood. The outside sizes of the body are 6 x 
2| X ij in. deep. The base is solid, but the sides are built up 
in ladder-like fashion of ^-in. square wood and nailed to the base 
from below. The rear* axle is | in. square and the front one 

1 X I in. in section. This allows the centres of the smaller front 
wheels to be so placed that the waggon remains horizontal. The 
diameter of the hind wheels is 2| in. and that of the front wheels 

2 in. . \ . 

King John's Horse Litter . — The horse litter (Plate XV., Fig. 6) 
consists of a solid back like a house gable 3i x x | in., two 
sides 5 X I X J in., a front 2i x i x J in., and two pieces f in. 
square in section halved together at the apex and halved to the 
front of the litter. The various parts are nailed together, and 
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finally a top pole is nailed in position to carry the cover. A 
piece of fabric is tacked to the sides to form a kind of hammock 
in which the occupant reclines. “The cover is in two sections, 
half*of which is shown in the illustration to expose the con- 
struction. 

Thirteenth-century Royal Stage Waggon . — The waggon (Plate 
XV., Fig. 7) has a solid base 7 x 2^ x J in. Th6 sides are built up 
from a long top piece and eight small pieces each | x | x | in. 
The ornamental top piece is made by boril g a scries of holes with 
a brace and bit down the centre of a strip of wood, and afterwards 
cutting it down the middle. The parts of the sides are then 
nailed together and afterwards nailed to the base from below. 
The axles, the wheels, and the shafts are made and attached in 
the way described previously. Tin; canopy is of thin card, which 
in the flat measures 7 x 7 in. 'i'hc windows are cut, the gaudy 
decoration added .with brush and colour, and it is finally nailed 
to the sides. 

Tire Cabriolet.~Thc cabriolet (Plate XV., Fig. 8) consists of a 
built-up nailed ‘cart 5 x 3! x if in. The elaborate seat is com- 
posed of four corner pillars 4 x .f x f in. pointed at the top 
with a knife. Between these pillars, and nailed to them, are 
two sides with pointed tops. A horizontal seat, with a vertical 
back dividing it in two, is nailed between the two sides. After 
the scat is fully completed, it is placed in the cart and secured 
in position by nails passing through the sides of thg cart and 
entering the four corner pillars. 1 he shafts are nailed to the 
inside of the sides of the cart, and to them is added a narrow 
footboard. 

Ships.—Thc earliest type of shi]) or boat was the mono.xylon 
or boat constructed of one piece of wood, and usually known as 
the “ dug-out.” In such vessels tlu; tribes which invaded our 
island before the coming of the Komans must have crossed the 
North %;a or English Channel. To strengthen the dug-out and 
to increase its carrying capacity, ribs and keel were subsequently 
added. *l'hc vessel unearthed at Brigg, in I.incolnshire, in 1886 and 
now preserved in the Hull Museum, w’as of this type. 

The next step was to use the ribs alone and cover them with 
skins sewn together, and in such manner the coracle was produced. 
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With the advent of metal, man ^as able to cut wood into planks 
and fasten these to the ribs with nails in place of the sewn hides, 
and so shipbuilding proper was inaugurated. 

Loose oars, one on either side of the ship, were at first used 
for steering, but the Vikings discovered that one was sufficient for 
the purpose. This steering board, to which a tiller was added, 
was attached to the right side of the ship, which consequently 
became known as the/starboard side. The Viking ships with 
their splendid proportions and good rudder influenced most 
European shipbuilders, and remain to-day as models well worthy 
of imitation. 

The thirteenth-century ship was larger and possessed a fore- 
castle, a fighting top, and a stern-castle, these being introduced 
by Crusaders. 

The Dug-out . — The model illustrated in Plate XVI., Fig. i, is 
made from a piece of branch from which a slice had been sawn 
to form a rough deck. The hollowing out, a rather difficult 
process, is done with a gouge. The seat, or seats, is afterwards 
cut to suitable length and breadth from |-in. wood and nailed 
in position. 

The Coracle . — The skeleton of the coracle (Plate XVI., Fig. 2 ) 
is made of splint taken from an old fruit basket and cut into strips 
about \ in. wide. F'ive of these strips are about 8 in. long and 
(Seven about 6h in. long. These are interlaced to form a base, 
and fixed at the four corners with wire staples, such as are used 
by a printer in fastening together the leaves of a pamphlet. The 
projecting ends of the strips are then made damp and turned 
up all round to form the sides of the coracle. A long pifece of 
splint is next fastened, oy means of staples, to the outside of the 
turned-up ends, and carried right round the top, having been 
previously damped at the corners to facilitate turning. Another 
length is similarly fixed to the inside. A third length is next pre- 
pared separately. Its loose ends are fixed in such a position that 
it just slides over the outer long length previously fixe^. 

Before adding this piece the skeleton coracle is covered with 
oiled calico, care being taken to get the corners as accurate as 
possible. The third hoop is then slipped on, and, using a strong 
needle and fine string or thick thread, is sewn through and over 
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right round the top edge of the coracle. The seat is nailed in 
, position, and the oar or paddle is whittled from |-in. wood. 

The Viking Ship. — The influence of the Viking ships (Plate XVI., 

' Fig. «f) on those of the Anglo-Saxons and the Normans is readily 
seen. They were double-ended, so that in battle they could 
manoeuvre ahead or astern, and in order that they might be 
easily beached. 

The model is made in very much the same way as the North 
American Indians make their birch-bark canoes. A piece of thin 
card is folded down the middle and the shape of the ship cut out. 
The double piece is then opened and glued at stem and stern, 
and placed under a weight till the glue is set. A suitable lozenge- 
shaped piece of thicker card is cut to form the deck, and, after 
a hole has been made in it to receive the mast, adhesive is applied 
to its edge and it is slipped into position in the hull, where it is 
held till the adhesive sets. 

The mast and spar are whittled, and the square sail, after 
being decorated, is looped to the latter. The steer-board and 
shields arc added to the hull, and the mast and sail placed in 
position and secured by the necessary rigging. 

The Anglo-Saxon Ship and the Nortnan Ship (Plate XVI., Figs. 3 
and 5) are made in much the same way. Both have triangular 
sails. 

Thirteenth-century Ship. — The construction of the hull of the 
model of the thirteenth-century ship (Plate XVI., Fig. 6) is similar’ 
to that of the Viking ship previously described. The iore-castle 
is developed from a square, and mounted on two flanges left for 
the purpose in cutting out the ship. The stern-castle is developed 
from an equilateral triangle. It is secured in position by means 
of two flanges, one on either side of the serpent on the stern, and 
by two pointed match sticks which arc inserted at one end in 
holes in the deck, and at the other end in holes in the floor of 
the stern-castle. The fighting top is developed from a square. 

In the earlier ships the sails could only be lowered by taking 
out the Miast, but in this case we find an improvement, as it 
could be raised or lowered by a rope. . 

Into the spar drive a screw-eye which encircles the mast, and 
pass the string for raising or lowering the sail through a hole in 
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the mast. The rigging consists of one cord to stem, one to each 
side behind the mast, and one S.t each lower corner of the sail. 
The sail is of calico suitably decorated with black-lead pencil. 

Pottery. — The earliest forms of pottery were made by pre?ssing 
clay into a mould such as an open basket, and as the clay dried 
it shrank and left the mould, and an independent vessel was 
procured. Aftervmrds no mould was' used, and the method 
employed in constructipg coiled baskets was imitated, the sides 
of the vessel being built up by using a coil of clay. This com- 
paratively simple method was forsaken at a later date and another 
requiring greater skill practised in its stead. A piece of clay 
was taken, and, by a process of stretching and compressing, shape 
was given to it ; but the manipulation employed in doing this 
suggested the invention of the potter’s wheel, which is used to-day 
in producing the finest examples of the potter’s art. 

Earthenware vessels arc found in British barrows, and have 
been classified as cinerary urns (Plate XVII., Fig. 4), incense cups 
(Plate XVII., Fig. i), food vessels (Plate XVII., Fig. i), and drinking 
cups (Plate XVII., Fig. 4). They let in a flood of light on the super- 
stitious beliefs held by the Britons and Anglo-Saxons. For a 
description of these beliefs reference should be made to the chapter 
on Animism in Tylor’s Primitive Culture, Vol. I. All the ex- 
amples so found were hand-made, and mostly built up in coils 
^and baked in an open fire. They were not glazed, but had been 
polished J)y being rubbed over, when partially dried, with a 
smooth stone or implement of bone. The ornamentation consists 
principally of straight lines in an almost inconceivable variety. 
The patterns have been made by a sharp-pointed instrument on 
the soft clay (Plate XVH., Fig. 4), by impressions of the finger nails, 
and often by the impression of twisted string (Plate XVII., Fig. i). 

Specimens of Anglo-Saxon pottery have been found in their 
barrows. These were also made by hand, but the clay in this 
case was stretched and compressed to thp required fown. ^ Decora- 
tion was applied in the form of straight lines, but the characteristic 
features of the Anglo-Saxon decoration lies in the addition of 
prominent protuberances (Plate XVII., Fig. 2), and simple geo- 
metrical figures produced by wooden punches pressed into the 
surface of the soft clay (Plate XVII., Fig. 3). 
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The Normans used the w^eel^and decorated their wares with 
ornaments made separately and applied with slip.” They also 
employed glaze. 

British Pottery . — Make on the modelling board a slab of clay 
about \ in. in thickness, and mark out on it a circle of the size 
of the base of the vessel to be constructed. Take a piece of 
clay, and by rolling it between the fingers and the surface of 
the modelling board, produce a roll abou^ \ in. in diameter and 
place it on and within the circular base already made, pressing 
the roll down gently and firmly. Another roll should be made, 
and if the vessel under construction widens, the second roll should 
be rather longer than the first, and made to protrude beyond it. 
On the other hand, if the vessel is to decrease in diameter, the 
second roll will be shorter and will lie slightly within the first 
roll. In either case the latter addition should be firmly planted 
on that which lies below it, but the pressure applied must not be 
excessive, or the shape will be destroyed. Successive additions 
are applied in this way till the whole is completed (Plate XVTI., 
Fig. 5 ). 

When joining the ends of a roll it is advisable to flatten them 
slightly and make one end overlap the other. The series of 
junctions should not lie in a line up the wall of the vessel, but 
should be scattered over its whole surface. As the coils are 
added, the spaces between them, both in the interior and on 
the exterior, should be filled in with soft clay, taking care that,* 
in the process, the sides are not stretched and the shape 
destroyed by rough handling. After finishing and decorating in 
the m^yiner previously described, the model should be placed on 
one side till it becomes leather dry, whendt may be polished in 
the manner followed by the Britons. 

Anglo-Saxon Pottery . — It is difficult to describe the method 
followed by the Anglo-Saxons in producing their earthenware 
vessels, and those wishing to become proficient in the art must 
experiment. Procure a ball of clay and })ress the thumbs well 
into the rrtlddle of it. With the thumbs still inside and the fingers 
outside, stretch the clay upwards and outwards, keeping the 
hands moving round and round the pot in doing so (Plate XVII., 
Fig. 6). The process is similar to that followed by the potter at 
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bis wheel, but in this case the hands rot'ate round the sides of the 
pot, which remains at rest. Care must be taken to keep the sides 
of uniform thickness throughout, the fingers in their journey 
being instrumental in readily detecting differences. . 

To make the vessel narrower, place the fingers inside and the 
thumbs outside it. Bend the clay slightly in the direction in 
which it has to ge, at the same time pressing the fingers and thumb 
of one hand towards die fingers and thumb of the other hand, 
and so thicken the wall of clay. Allow the hands to travel 
round and round, repeating the movement on the journey, till 
the desired shape is secured. Some practice will be necessary. 

The protuberanceson the Anglo-Saxon vase in PlateXVIL, Fig. 2, 
are modelled in the hand separately and stuck in positionafterwards. 
The punches, specimens of which arc illustrated in Plate XVII., 
Fig. 3, are made of pieces of wood, circular, square, or rectangular 
in section, the ends being cut with a knife to secure the ornament. 

Norman Pottery . — The Normans, as previously stated, used 
the wheel. Their vessels were simple in form, and clqmsy in 
workmanship as compared with the products 'of a skilled plotter 
of to-day. It would be too wide a digression from the object of 
this article to describe how a wheel might be made and used. 

The Shop. — The following objects are not in themselves 
evolutionary, but indicate, perhaps somewhat indirectly, the 
evolution in the method of effecting an interchange of commodities. 

In primitive times each family was self-supporting. The men 
did the hunting and provided the food, while the women did the 
cooking and weaving. In the early Anglo-Saxon period each 
separate community, living in the townships, was adv^rsq to 
mutual intercourse, asd endeavoured to retain its self-supporting 
economic unity ; but differences in soil, mineral wealth, and other 
advantages caused one community to interchange with another, 
commodities which each had in super-abundance. Salt, for 
example, was required for preserving purposes, arid its hatural 
distribution was not universal. 

Markets originated and were held on the “ mark ” of boundary 
between the estates of different communities, and the nsarket- 
place was indicated by a boundary stone from which originated 
the market cross. But markets, held perhaps weekly, met the 
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Nigeds oi the locality only, and as a desire for a wider range of 
commodities increased, the annual fair, attracting dealers from 
both home and abroad, came into existence. Fairs were necessary 
for several reasons. The agricultural population was scattered, 
and the trader could not find sufficient customers even in ’the 
towns, which were small. As manufactures increased and towns 
grew, the permanent shop became part of our trading machinery. 

No model of the boundary stone, which preceded the market 
cross, is given, as no illustration of it has been procured, but in 
a district where a market cross exists, and they are common, the 
teaching might centre round the construction of a model of it. 
The fair is represented by the models of the stall and booth, 
and the growth of the town by the tavern and shop. 

The Stall . — The solid ends of the stall (Plate XVIII., Fig. i) are 
3| X if X ^ in. To th^ are nailed three uprights, two measuring 
1.x f X f in., and me 5 x f x | in. Into the tops of these 
uprights fine panel pins arc partly driven, the projecting heads 
of which fit into hojes in the three crosspieces carrying the cover 
of the stall. Thfe board, on which the goods were exposed for 
sale, is notched at the corners to allow it to rest between the 
upright poles, and has a short crosspiece nailed to each end 
underneath, to lock it to the ends of the stall. Two screw-eyes, 
.one in each of the front posts, carry the rods, which, capable of 
adjustment, support the covering protecting the wares. The 
stall was covered with a woollen fabric, half of which is shown in 
the illustration, the other half remaining uncovered to expose 
the construction. The model may be taken apart and put together 
at will.* 

The Booth . — The model (Plate XVIII., Fig. 2) is constructed of 
f-in. wood. The outside sizes are ; length 6| in., height 5 in., 
and depth from front to back af in. The two sides which slope 
towards the back, the top and lower part of the front, are cut to 
size and nailed together. The back has a doorway 3 x if in. 
The door is 3I x if in., and is hinged with screw eyes and round 
nails. Dri^?e a screw eye into the back slightly above the top, 
and another slightly below the bottom of the door, and, after 
rounding the back edge of the door, drive a nail through each 
of these screw eyes into the top or bottom edge of the docs:. 

IV--5 
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The closing front of the booth consists of two parts, one wid^* 
than the other. The larger part is at the top, and, being hung 
near its top edge with a single nail at each end, is capable of being 
raised to afford protection to the goods, and lowered to meet the 
bottom part when the booth is closed. The bottom part is hinged 
in the same way as the top section, and when thrown down extends 
the shelf on which the goods were displayed. 

The Tavern . — The early permanent shop was conducted in 
a cellar and was known as a tavern. It was entered by steps 
which led from the street, but these became so numerous and 
encroached so much on the pathway that they were abolished by 
law. 

The construction of the model (Plate XVIII., Fig. 3) is so ap- 
parent as to need little description. The tops of the door and 
windows are cut with the brace and bit. Tlie door is hinged 
with screw eyes and round nails, as previously described wheu. 
dealing with the booth. The sign is the bush, which is of 
Roman origin. 

The Shop . — The model of the thirteenth-century shop shown 
in Plate XVIII., Fig. 4, is made from a suitably proportioned pack- 
ing-box procured from a tradesman. Its narrow front represents 
the gable end which faced the street. The box is suitably cut 
to form the roof, and the front made to represent the overhanging . 
top-stories. The positions of the floors are first carefully marked 
out, and, after strips have been nailed to the sides of the box to 
bear the floors, these are placed in position. 

The shop floor was raised above the level of the street, the 
basement being the cellar. Above the shoj) was the hall, ifi which 
the shopkeeper, his family and apprentices lived. On the second 
floor was the dormitory, a long undivided sleeping-rporn, and the 
space in the roof was used as a store. 

A door leading into the hall should be cut as shown in the 
figure. Stairs led up to it from the ’street. These ai»e made by 
nailing pieces of | x ^ in. strip wood to each other, each succes- 
sive piece being set back on the piece below. The dormitory 
and garret are reached by step-ladders passing through the 
floors. The shop front is next put in position. It has a door 
reached by steps from the street and an open window. Across 
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4he window is a flat board, tfehind which the tradesman sat 
and sold his wares. 

The hall was furnished with trestle tables, forms, and one or 
two box chairs. At the back of the hall was the fire burning 
on a hearthstone. Above the fire was a canopy shaped like a 
square pyramid, which pierced the floor abjDve, entered the 
sleeping apartment, and eventually narrowed into a chimney. 
The sleeping-room contained a number of flat low wooden beds. 

After the furniture is added and the chimney fixed, the front 
of the upper stories is dealt with. It is not permanently fixed, 
but can be taken away to show the interior arrangements. The 
timbering is cut from veneer and glued in position. 

A projecting sign-post is added, from which a sign swings. 
Reading was formerly ^scarce acquirement, consequently to write 
the owner’s name v'^ld have been of little use, so a rebus was 
-Adopted. A hare^and a bottle are cut out of coloured paper 
and stuck on our sign to signify that the owner’s name is 
Harebfittle. / 

The Crajtsman's Dwelling , — In considering the growth of 
towns, due to the rise of manufactures, the craftsman’s dwelling 
deserves some attention. It was so like the Anglo-Saxon hut 
that special instructions on constructing a model are not necessary. 
It was of daub and wattle, and contained one room in which the 
craftsman lived, worked, and slept. In the centre of the room* 
the fire burned. These dwellings were arranged in narrow streets 
into which all kinds of refuse were thrown. The Black Death 
found a congenial soil there. 

Th5 Fortress. — The British hill fort depended for its efficiency 
on its elevation and rude rampart of earth, stones, or logs of 
wood ; whib the Celts, in improvising their island home, trusted 
that isolation would render them proof against the attacks of 
their tribal enemies. In the lake village the movable causeway, 
reaching from the island to the mainland, expresses the same 
idea whicl^ in later times, found embodiment in the drawbridge 
which spanned the moat. 

Danish influence is strongly marked in the Anglo-Saxon burh. 
The ditch, rampart, and stockade were copied directly from the 
invaders, while the platform, used for storing supplies and keeping 
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horses and cattle, was a modifidation, suited to the open plain/ 
of the enclosure used for the same purpose by the Danes. The 
platform and mound of the burh represent in rudimentary form 
the court and bailey of the Norman keep ; in fact, immediately 
after the Conquest the Normans seized the burhs, and, by sub- 
stituting a stone wall fur the wooden palisade, produced the shell 
keep. The square keep introduced by the Conquc’-or was soon 
surrounded by outer \dalls of defence ; and improved castles, of 
which that erected at Beaumaris was a type, resulted from the 
Crusades. 

The British Hill Fori . — Model in clay or damp sand a repre- 
sentation of a hill with a fairly flat top. Round the brow, and 
following the contour of the hill, throw up a rough rampart of 
sand or clay ; or using pebbles build a rudp wall ; or using suitable 
branches place them longitudinally one \ n top of the other. 
Inside this rampart and on the hill top, rci^csent a number Qf^. ^ 
pit-dwellings. The toy animals from a Noah’s Ark will serve 
for the sheep and cattle which were drivcn\in during ttmes of 
stress. 

The Celtic Lake Village . — The round end of a butter tub or 
cheese box serves as the base of the lake village (Plate XIX., Fig. i), 
and the old hoops of the former, cut into 3-in. lengths and nailed 
to the edge of the base, form the palisade. A space should be . 

• left for^ the gangway stretching to the shore. The gangway is 
movable, and is made by nailing lengths of hoop across a strip 
of wood. On the platform place a number of huts constructed 
in the manner described in the section dealing with dwellings, 
and these, with the ^.ddition of some toy cows and sheSp, will 
complete the model. 

The Danish Stronghold . — Model in clay a portion of coast 
showing a protected bay flanked by a promontory. Across the 
neck of the promontory dig out a ditch, throwing up the clay to 
form a rampart behind the ditch, and ’surmount this by a strongly 
made fence of wood. Butter-barrel hoops form go^d material 
for this purpose. A causeway, protected by a gate and a movable 
bridge spanning the ditch, provide the means of access to the 
open country. Within the enclosure place representations of the 
horses, cattle, and supplies which have been raided from the sur- 
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rounding country, and in the protected bay place models of the 
ships described in another section. 

The Anglo-Saxon Burh . — A plan and section of the burh is 
given in Plate XIX., Fig. 2. Make a rather thick slab of clay and 
dig out a ditch enclosing a space of the required size and shape. 
Within this make the mound, shaped like a truncated cone, and 
raise the platform to the required level, surrounding both platform 
and mound with a rampart crowned with a fence. The causeway 
should be constructed after the manner of that used by the Danes. 
On the platform place cardboard models of a hall, huts, and sheds. 

The Norman Shell Keep . — The Normans introduced stone- 
built fortresses. The shell keep was a ring of wall surrounding 
an open space, and, as previously stated, the Normans in building 
one often substituted ^^tone wall in place of the wooden palisade 
of the Saxon burh.^^nside the wall they erected buildings of 

__^ood. The constiaiction of a model will follow the same lines 

adopt (xl in making the model of the burh, with the wooden stockade 
removed and the ^tone wall imitated by one of clay. 

The Square Keep . — The model (Plate XIX., Fig. 3) is made of 
|-in. wood, the square corner towers receiving first attention. 
After the pieces of wood arc cut to size, the windows, battle- 
ments, etc., arc completed and the separate pieces nailed to- 
gether. Two of the pieces used in each tower are previously 

slotted to receive the corners of the square body of the keep. • 

'J'hrec of the sides of the body are identical, but to tlie fourth 
arc added a doorway, a portcullis, and a drawbridge. To make 
the doorway, use a centre-bit or disc-cutter to produce the semi- 
circukr top, and cut up to it with the saw. On each side of the 
doorway, low down and on the outside, is a small screw eye through 
which a round-headed nail passes into the drawbridge forming a 
hinge. The edge of the rectangular piece of wood forming the 
bridge is rounded with the knife to permit of easy rotation. The 
portcullis slides in two rebates or grooves, one on each side of the 
doorway. ^ They are formed of two pieces of wood nailed together, 
one piece being set back on the other. 

On the inside of the sides of the body nail strips of wood on 
which to rest the floors of the stories. The ground floor was 
1 store, and above were the apartments for the garrison and the 
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owner.' When the four sides of- the body are completed, nail them 
together, putting in the Boors an 4 the roof. A piece is removed 
from the front edges of the floor and roof to allow the portcullis 
to be raised or lowered. Finally, the four towets are added. 

Clay should be built up to form the characteristic site of such 
a building. In the clay a deep hole should be formed to represent 
the well, and hollows to represent the dungeons ; and after the 
wooden model has beon placed in position the moat should be 
excavated. Glass or tissue paper may be placed in the moat to 
imitate water. 

Beaumaris Castle . — A plan and pictorial view of Beaumaris 
Castle are shown in Plate XIX., Figs. 4 and 5, It is given as an 
example of the concentric castle with outer walls of defence. A 
model might be made co-operatively in day, and its superiority 
over the square keep discussed. N. 

Engines of Attack. — In the Middle Ages th^ art of defence hac^^ 
outgrown the art of attack, and the primitive siege engines could 
make little impression on the solid masonry .jvalls of the keep. 
Undermining, underpinning, and firing were the only sure methods 
of reducing a fortress ; but when the foundations of these buildings 
were laid on a rock, these methods became impossible, and star- 
vation was resorted to. The concentric castle provided ample 
space for the storage of provisions, while its well in the basement 
supplied the garrison with water, so the sieges of the twelfth and 
thirteenth centuries were long-drawn-out affairs. 

The engines, originally made of wood, were covered with wet 
hides as a preventive against fire, and pieces of old kid gloves 
might be used in the models as a substitute for these. <-They 
have been omitted in 'the illustrations to allow as much of the 
construction as possible to remain visible. 

The Screen . — The screen provided protection for the archer 
who shot his arrows through the loop-hole in its face. Its con- 
struction was simple. The model (Plate XX., Fig. 1 ) is, made of 
pieces of J-in. wood nailed together. The wheels were cut with 
a disc-cutter. 

The “Cat .” — The “ Cat ” (Plate XX., Fig. 2) was used in mining 
operations. It had no floor, but was open direct to the ground-, 

The model is of J-in. wood. The two sides and two eird» aife 
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first cut out, and the opening in the end is made with bit and saw. 
These parts are afterwards nailed together and the roof added. 
The wheels, which are’ifiade with a’ disc-cutter, turn on screws or 
round nails. 

T/te Balista . — The balista (Plate XX., Fig. 3), like a huge cross- 
bow, cast its bolts point blank. 

A stout piece of wood forms the base of tho model. The two 
’ upright pieces at the end are half lapped to the crosspiece and to 
the base, and are glued and nailed in position. Two screw hooks 
in the base and two in the ends of the top crosspiece carry twisted 
cords like a bow-saw, into which are inserted two pieces of flexible 
wood such as cane. These with an intermediate string form the 
bow. To the middle of this string another piece is fastened, 
which, passing through a screw eye at the rear of the base board, 
is used for drawing the bow. 

The TrSbuchet . — The trebuchet (Plate XX., Fig. 4) consisted 
of a balance with a long beam, one end of which was heavily 
loaded The other end was drawn down and held till the missile 
was placed, and on being released, the missile was thrown forward 
in a high curve. 

The base frame consists of three pieces of |-in. wood. The 
crosspiece is half lapped into the other two, to which are nailed 
the two upright tapered side-pieces. A thick piece is nailed 
between the vertical sides to steady them, and the two sloping 
pieces between the base and the sides are for the same'purpose. 
The beam is tapered and is modelled with a knife. A pricker 
hole is made through the beam, and a round wire nail passes 
through this, as well as through two screw eyes, driven into the 
top edge of the vertical sides of the model. This acts as the 
fulcrum. At one end of the beam is a weight, such as a nut or 
piece of lea'd, and at the other is an arrangement of partly driven 
nails to hold the missile. A screw eye and cord with which the 
beam is ^Irawn down is aljo added. 

The Siege Tower and Ram . — The siege tower (Plate XX., Fig. 5) 
was the iftost effective of the weapons of attack. After the moat 
had been filled with bundles of twigs, the tower was moved to- 
wards the wall, the bridge was dropped, and a column of men 
was thrown against a thin line of defenders. 
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The model is made of |-in. wood. The body consists of two 
tapered sides, one crosspiece overlapping the sides at the top, 
one crosspiece between the si^es on a level with the bridge, and 
another crosspiece lower down to which the ram is slung. These 
are all nailed together. Strips are nailed to the lower edges of 
the sides, and to these the wheels are attached. To the front is 
nailed a shield, pitreed by an opening through which the ram may 
swing freely. The bacj< is open and is provided with a scaling 
ladder made of ^-in. square wood. Two pieces of wood stand 
vertically on the second shelf from the top, and are nailed to the 
sides and to the top shelf. They are pierced for the thin cord 
used in raising or lowering the bridge. The bridge is on the same 
level as the second shelf, is rounded on the inner edge, and is 
hingfed by using screw eyes and round uails. The ram, heavily 
armed at the working end, is suspended from the lower shelf by 
string passing through screw eyes. 

The garrison of a besieged castle defeated the work,, of the 
ram by lowering battened timber in front of it to distribute the 
force of the blow over a wider area. * 

The engines of attack might be arranged round the model of 
the keep to form a tableau. 

The Rise and Decline of the Shield. — The bronze shield of 
the Celts and the wooden targets of the Anglo-Sa.xons and Danes 
^were all circular in shape, and offered little protection to the legs. 
To secure such protection the Normans, while retaining the 
semi-circular top, extended the lower semi-circle, bringing it to a 
point, and produced the kite-shaped shield so popular with 
the invaders during the eleventh century. About the twelfth 
century the semi-circufar top was modified, and the curve either 
became much flattened or else it was replaced by a straight line 
with the corners only rounded. 

As a result of the Crusades more efficient armour was intro- 
duced, and the greater protection which it gave to the logs caused 
the shield of the thirteenth century to be made mu^h smaller. 
It has a perfectly straight top. Later the dimensions were still 
further reduced, and, after being carried for a time as a mere 
ornament, was eventually discarded altogether. 

The Anglo-Saxon Shield . — The characteristic feature of the 
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Anglo-Saxon shield was the umbo or central metal boss, which, 
coming to a sharp point, was used for offensive purposes at close 
quarters. The shield was of wood covered with leather and 
measured about 3 ft. in diameter. It was flat or convex on 
its outer surface, and was strengthened by radiating strips of 
metal. It was carried in the hand. 

The shield illustrated in Plate XXL, Fig. i, is nearly true to type. 
The back is of J-in. wood with a circular hole in the centre. On 
either side of the hole and across the grain a batten is added to 
carry the handle to be fixed later. The face is covered with 
thin leather board with a hole in it corresponding to the hole 
in the wooden back, glue being used as an adhesive. A circular 
piece of thin flexible card, cut along one of its radii, is folded 
sugar-paper fashion to form the conical umbo. Ihis, after being 
glued up, is passed through the hole in the shield, but about 
half an inch is left protruding at the back. A number of scissor 
cuts allows this half-inch to be laid down on the wooden back of 
the shlbld, where it is glued. The collar round the umbo, the 
radiating strips,* and the outer rim arc then applied. The studs 
are small paper fasteners pressed into pricker holes after their 
ends have been di])pcd in glue. The handle is now added at the 
back, so that the knuckles of the user fit up into the hollow of 
the umbo. The metallic parts of the shield receive an application 
of aluminium paint. 1 

The shield can be made in a similar way without the* wooden 
back ; and a large one, for dramatic jiurposcs, can be made from 
the top of a butter barrel or cheese box covered with leather 
board* and studded with hobnails. 

The Danish Shield —This was of the same shape, and about 
the same size as that carried by the Saxons. It was likewise 
of wood covered with leather, and was either flat or convex on 
its outer surface. That illustrated in Plate XXL, Fig. 2, is convex. 
To make tit, procure a circular piece of leather board, and having 
cut it aloi^ one of its radii, draw one of the edges formed by the 
cut under, and the other over the card, and so make a flat cone. 
Apply an adhesive and hold in position by means of a paper 
fastener till the glue sets. The rim is subsequently added, paper 
fasteners inserted as studs, and a coat of aluminium paint applied. 
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The raven is cut out of black paper and stuck to the centre of the 
shield. A handle of cardboard is applied at the back. 

The Norman Shield. — Th*e Norman kite-shaped shield, like 
that carried by the Saxons, was made of wood with a leather 
covering. It was either flat or curved, and usually measured 
about 4 ft. long and 2 ft. wide. The owners decorated their 
shields so that they would know them, and they, in turn, be- 
came known by the , decoration on their shields, and so an 
impetus was given to the rise of heraldry. 

The same method as is adopted in making the model of an 
Anglo-Saxon shield is adopted in making that illustrated in 
Plate XXI., Fig. 3. It has a back of J-in. wood which is covered 
with thill leather board, but the wooden back is not essential 
and* may be dispensed with. In either^ case, near the diameter 
of the semi-circular top at the back of the shield, a piece of tape 
should be fixed to form an armlet, while at a convenient distance 
lower down, another piece should be fixed to be gripped in the 
hand. I 

The Twclfth-cenhiry Shield . — The twelfth-century shield 
(Plate XXL, Fig. 4) is curved. A piece of cardboard is cut to the 
required shape, and the rim and studs, which are small discs of 
card, added. Two pieces of wood are taken, and one edge of 
each is cut to a curve, and the cardboard shield nailed round these 
, curved edges. To prevent twisting, two other strips of wood 
are pladed across the two former pieces and nailed to each. An 
armlet and hand loop arc added, as in making the Norman 
shield. A coat of aluminium paint, followed by the addition of 
the heraldic decoration, completes the model. The snaUer 
shield (Plate XXL, Fig. 5) is made in the same way as that just 
described ; while the method adopted in constructing the foot 
soldier’s shield (Plate XXL, Fig. 6) is identical with that employed 
in making the one used by the Danes. 

Helmets. — The Britons usually fought with bare hejads, their 
long hair streaming in the wind, and though bronze helmets have 
been discovered, it is probable that such were not in common use. 

The Anglo-Saxon helmet was a strong leathern conical cap, 
which in later times was strengthened with metal ribs or covered 
with mail or imbricated plates. To this the Normans added the 
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nasal, the object of which was to shield the eyes and brow from 
a slashing cut. 

From iioo the evolution of the headgear followed two different 
paths. The knight in armour, especially when equipped for the 
tournament, found that the mere cap with the nasal offered in- 
sufficient protection, so he covered his head and neck with a 
large iron pot which rested on his shoulders. Oil the other hand, 
the desire for a better defence than that afforded by the steel cap, 
and a less cumbersome one than the great helm, led to the im- 
provement of the former, and finally resulted in the production 
of the bassinet, which was the battle head-dress of the nobles, 
knights, and sergeants of the fourteenth century. Its develop- 
ment from the Anglo-Saxon cap is readily seen. 

The Bronze Helmet . — The bronze helmet (Plate XXII., Fig. i) is 
made of three pieces of flexible card. The piece for the cap is 
ref:tangular in shape and long enough to encircle the head. The 
lower mrtion of the rectangle is left untouched, but the upper 
part is*cut into eight pointed sections with flanges, which are 
brought in to at the top, a powerful fixative being used to 
fasten them together. The horns are cones developed from sectors 
of circles, and are fixed in position on the top of the cap by 
notched flanges. A coating of bronze paint is subsequently applied. 
^ Anglo-Saxon Helmet . — The Anglo-Saxon helmet (Plate XXII., 
Fig. 2) is made of thin leather board, and, being conical in shape, ^ 
is developed from a circular piece of cardboard. It is strengthened 
by a band of metal round the base and four straps running to 
the apex. These are made of card painted with aluminium 
paint ^nd fixed in position with small paper fasteners. The 
metal decoration on top is cut from thicker card and fixed in 
position by means of a tail piece passing through a hole in the 
apex of the helmet. The chin strap is tape held by two of the 
paper fasteners. The boar’s head, a charm, is cut from coloured 
paper and applied to the front. 

The Dullish Helmet . — The Danish helmet was a closely fitting 
skull cap of leather with a pair of horns or wings projecting from 
the sides. It can be made in the same way as was followed in 
constructing the bronze helmet, or, for dramatic purposes, the 
crown of an old felt hat may be used. 



7^ HANnwaRK ' 

# 

The Norman Helmet. — ^The Norman helmet (Plate XXII., Fig. 3) 
is made in exactly the same way as the Anglo-Saxon one previously 
described, excepting that the nasal is added and the top orna- 
ment and boar’s head omitted. 

The Cylindrical Helmet. — This style of helmet (Plate XXII., 
Fig. 4) was used in the twelfth century. It was flat topped and 
had a wide band* to protect the neck. It was hardly cylindrical, 
as it tapered slightly from the top. 

A rectangle of card long enough to encircle the head, and 
proportionately broad, is used to form the curved surface. The 
top edge of this is notched and flanged, and carries the circular 
top. The chin band is developed from a circular ring of card, 
and this, together with the rim and vertical strip, is stuck in 
position ; after which the whole is given a coating of aluminium 
paint. 

The Cylindrical Helmet with Movable Ventail. — This helmet 
was common in the thirteenth century. It was a further develop- 
ment of the one previously described. , ' 

The model (Plate XXII., Fig. 5) is in three patts. The body is 
a cylinder large enough to pass down over the head, and is notched 
and flanged on the upper edge to receive the top. The top is a 
flat cone developed from a circle in the same way as was described 
in making the foot soldier’s shield in another section. . In thgj. 
« front an opening is cut, over which a cover is hinged. The cover 
is provided with slits and is hinged to the body with a piece of 
book-binder’s cloth. The strengthening strips are added in the 
usual way, and afterwards aluminium paint is applied. 

The Bassinet with Visor. — The body of the model illustrated^ 
in Plate XXII., Fig. 6,*^is in two parts notched and flanged together. - 
Shape is given to it by making a number of cuts frpm the base 
towards the top and pleating the sections over each other, and 
also by pressing into the crown a thick piece of card cut to the 
desired shape. The body is cut away at the front, and the opening 
covered by the visor, which is developed from one pif ce of card 
and roughly takes the form of a triangular pyramid. After sight 
and breathing holes have been cut, the vi.sor is hinged to the 
helmet by means of a couple of paper fasteners, and the whole 
then receives a coating of aluminium paint. 
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. , Space will not allow a full description 

the oifeilSive weapons used in the period under consideration, 
sp exa’iiB|)les of each class ^e taken as types. They may be 
di^d'^4 into three classes : weapons for stunning or crushing, 
life the club ; those for piercing, like the arrow or spear ; and 
those for Guttirfg, like the knife and sword. 

^ ■ The Ciub. — The club used by Palaeolithic ma-u' probably con- 
sistfe'd 6f a sapling or branch of a tree, while during the Neolithic 
period a stone was lashed into a forked branch to serve the 
purpose. The same weapon in more highly finished form was 
used by* .both Saxon and Norman at the battle of Hastings, and 
afterwar(|s the efficiency of the weapon was increased by the 
addition of spikes, chains, and detached heads. The mace, the 
symbol of authority, and the policeman’s baton are modern 
survivals of the club. 


, The Morning Star. — The club with the spiked head seen in 
Plate XXIII., Fig. 6, was in use in the later Norman period. The 
model is whittled with the knife and afterwards finished with 
file and glass pasper. Oval wire nails are partly driven into the 
head to represent spikes. 

The Military Flail. — This weapon, illustrated in Plate XXIII., 
Fig. 6, and sometimes called “The Holy Water Sprinkler,” had 
its inception among the implements of husbandry. The shaft of 
the model is made with the knife, and the head is a cube with its 
corners taken away. A screw eye in both head and shaft, together 
with a piece of string or chain, is used to attach the two parts. 

The Battle-axe. — The battle-axe of the Stone Age was a flint 
lashed to or fixed through a hole in a wooden shaft. The later 
Celts wedged a branch with a knee-bend i^to the socket of their 
bronze weapon ; while the Anglo-Saxon iron-headed axe, in which 
the form of the bronze celt is plainly visible, was more like our 
tool. A long-handled battle-axe was used somewhat sparingly 
by the Narmans, and in mediaeval times numerous fantastic types 
arose, suc]^ as the halberd and pole-axe. 

The Saxon Battle-axe. — The head of the model of the Saxon 
battle-axe seen in Plate XXIII ., Fig. 5, is made of thin leather board. 
It is in one piece bent round the shaft and glued along the cutting 
edge. To prevent the card fracturing when bending, a number 
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of scored lines may be made on the bending part. The head is 
nailed to the shaft, which consists of a portion of a broom shanki 

The Danish Bipennis. — ^Two equal correctly shaped pieces of 
card are used to make the modelseeii in Plate XXIII Fig. 5. They 
are glued et the cutting edges, and when dry the shaft is 
slipped betwevUi them, and tacks used to hold the head in position. 
Aluminium pamt is applied. Other axes may be made in a 
similar way. t 

The Spear, Lance, and Javelin. — The earliest form of the spear 
was a slender pole sharpened at the end to which metal points 
of bronze, iron, or steel were subsequently added. The Anglo- 
Saxons had a long spear for use by cavalry, and a shorter one for 
use as a spear proper or a javelin — both kinds had ash handles. 
The Norman lance head was usually leaf-shaped. In the days 
of chivalry the lance was embellished. The banner, twice as high 
as broad, indicated superiority of command. The pennon, with 
two or more tails, was carried by an ordinary knight ; and the 
esquire was entitled to use the small, narrow. streamer known as 
the pennon9el. The blade of the spear was n 7 uch modified in 
later times. The bayonet is its modern representation. 

Anglo-Saxon Spears. — A lozenge-shaped and a leaf-shaped 
spear are shown in Plate XXIII, Fig. 3. They arc both made in the 
same way. Two pieces of card of equal size and shape are cut, • 
, scored along their major and minor axes and glued together at 
the ed^es. A small piece of wood is afterwards thrust between 
them, so producing the thickness of the blade. The lower end of 
the head is slipped into a saw-cut made in the end of a bioom 
stick which serves as a shaft. ' 

Norman Spear. — Tlie Norman spear illustrated in Plate XXIII., 
Fig. 3, is built up and modelled with the knife. .The head is 
made from three pieces of |-in. wood nailed together and whittled 
to shape. Care must be taken that the nails are placed in such 
a position that the whittling will not 'be hindered. The shaft is 
made in much the same way, and the two are attaf^hed by an 
open mortise and tenon joint arranged in the following manner: 
In making the head the middle piece of wood is extended to 
about 2 in. at the shaft end, and so forms the tenon ; while 
in making the shaft the middle piece is made about 2 in. 
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shorter than the side pieces, thereby producing a mortise. The 
Jbanners, etc., previously mentioned should be made in some 
material and added to the shaft just under the blade. 

The Bow , — The origin of the bow is lost in antiquity. Primitive 
man would use a plain or self bow composed of a b^^^anch strung 
with sinew or hide. The bow-stave was subsequently modelled, 
and to give greater driving power the stave wek^ built in layers. 
The cross-bow, a further development, was supplanted by the 
long-bow, because of the time occupied in loading the former. 

The Cross-bow . — A cross-bow is shown in Plate XXIII., Figt i. 
The barrel is built up as shown in Plate XXIII., Fig. 4. There is a 
top piece 18 x il x A in., two bottom side pieces 18 x i x ^ in., 
two base pieces between these, i x I in. and of such a length 
as will leave room for tho trigger. There are also four separating 
pieces between the top and bottom, each il x i x j in., which 
leaves a slot for the cord. These parts are nailed together, and 
the handles added. The trigger, bearing a notch to receive the 
string, turns on a round wire nail. The bow is a piece of cane 
held in position by two screws. The wire stirrup is used in drawing 
the bow, and is fixed by two wire staples. 

Norman Sling . — In Plate XXIII., Fig. 6, is a sling. The shaft is 
whittled, and to it is nailed a strip of leather bearing a ring at 
the loose end. The ring slips on to the tapered end of the shaft, 
and in the loop so formed the missile is placed. 

The Sword and Dagger . — The evolution of the swoiid is so 
doubtful, and the weapon takes so many forms, that it is not 
possible to deal with it fully in this article. Two of the earliest 
forms •only are dealt with. 

Anglo-Saxon Swords . — In Plate XXIII., Fig. 2, is illustrated the 
earliest form of Anglo-Saxon sword. It is in two parts, the haft 
and the blade, the latter being tanged. The blade is whittled 
from ^-in. wood, and the handle is built up from four pieces of 
the same .material, a hole being left to receive the tang of the 
blade. 

The shorter sword seen in Plate XXIII., Fig. 2, is made in the 
same way as that just described, but is cut square in section where 
the tang joins the blade, so that the hand guard slips accurately 
into position. The guard is shaped with the knife, the hole is 
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bored with brace and bit and afterwards squared with the chisel. 

The small knob at the other end of the haft is made in the same 

: 

way and nailed, after which' the haft is wrapped. 

The Scax . — In Plate XXIII., Fig. 2 , is a model of the weapon 
from which ihe Saxons took their name. The model is whittled 
from a singley)icce of wood, and has one cutting edge only. 

■> 1 . 
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Some Aims in Colour Training. — This article includes every kind 
of colour training that is suitable for use in schools for children 
under eight or nine years. Not only does this embrace such 
work as painting and chalking, but also colour games and colour 
activities of all kinds. 

Before going into any detail, it is well to consider colour training 
as a whole, and to realise in some degree its aims, in order that we 
may be led to a* wise choice of activities and sound methods of 
procedure. All healthy and sound methods must be based on 
principles which are deduced from our own and other people’s ex- 
perience and knowledge of children. Much time is often wasted 
by those who adopt methods without seeking first the principles 
which underlie those methods. It is most necessary that every » 
teacher should understand the '' why ” of everything she cfoes, so 
that all ideas gained from outside sources may become her own. 
By going to the root of the matter at once she may be able to 
grasp aJid appreciate the aim and end of all she undertakes, and 
will be guarded from making the mistake ol suiting the children 
to her methods instead of her methods to the children. 

(i) To Cultivate Art for Life's Sake . — Although there are many 
minor aims in including colour work in the kindergarten curricu- 
lum, which vary according 'to the children with whom w^e deal, 
yet there isjone at least which is universal, and which is the very 
foundation of all colour work with young children. It is the 
appeal to that side of the child which responds to anything beautiful, 
anything pure and strong, and the developing of this so that the 
child’s whole life may be influenced for good. 

IV— 6 
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A true instance may serve to illustrate how greatly worth 
while it is to cultivate the shnse of colour. A man went out into 
the country with an artist. ‘ ‘ W'hat colour are those tree trunks ? ; * 
said the artist, pointing to trees in the distance. “ Black.” And 
that fence\ ” Black.” ” They are tlie same colour, then ? ” 
“No,'' said pieman, ” they cannot be; because the tree shows 
up against th^ence. The tree is darker, and the fence, after all, 
looks quite a pale gr#y to me now, although I know it is painted 
black.” In a short time and after a few more comparisons the 
nfan saw the colours not as they were, but as they appeared to 
the eye when looking at them in that particular sunlight. This 
man returned to appreciate many sketches which before he had 
criticised as over-coloured, and greatly to deplore the fact that 
he had passed by many of the beautijes of nature through lack 
of having his sense of cotoiir trained wlien younger. This is 
one instance, but many hundreds of peoi>le would be able to ap- 
preciate the beauties of their surroundings if they had only been 
taught how to look at nature with a seeing eye. 

It is not only amongst artists that we sliouhl be able to look 
for those who can beautify our surroundings, but in the everyday 
working w'orld, amongst business men, workmen, peo])le who 
have nothing to do with art as a profession. These can all help 
in the struggle for harmonjy unity, and beauty, especially in their 
own homes. It is very necessary, then, if we are aiming at the 
lifting up of the race through the cultivation of the sense of beauty, 
that art training should be begun early, since a young child is a 
most impressionable being and eager to learn. It is not sufficient 
that, in order to cultivate the ccstlietic side of the child, he should 
have a paint box afid a few lessons in painting ; he must also see 
his growing ideas carried out as far as possible in his surroundings. 

In the class-room the children should be encouraged to make 
everything as beautiful as it can be — the general order, the arrange- 
ment of flowers, or the decoration of the doll’s hous(\ All these 
things, if carefully supervised by the teacher, will help to give 
a feeling of comfort combined with beauty, and to create an 
atmosphere of unity, fitness, and harmony. 

The aim, then, of teaching colour work is not to try to make 
artists of all children, but rather to broaden their outlook on* - 
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life, to help them to take pleasure in the beautiful things around 
.them, thus inevitably /blocking orl; as much as possible those 
.things which are distasteful and ugly. In short, the aim is to 
cultivate art, not for Art's sake only, but for Life's s^ke. '' Art 
has a double mission./ It has a material and a ‘Spiritual duty 
to fulfil. Its materilil duty is to make and decorate useful 
things : its spiritual business is to remind us tKht man does not 
live by bread alone — to bless our toil by perpetual promise, and 
to make its exercise a pleasure instead of a pain ” [Arhor Vitce, by 
Godfrey Blount). 

(2) To Prepare for Later Art Work . — Although colour work 
as taken with infants is of a very elementary nature, it should 
nevertheless help to form a lasting foundation for the continuance 
of the study of art in the ohild’s later years at school, and, notwith- 
standing the fact that it is of little or no importance whether he 
win become an artist later on or not, yet it is of paramount im- 
portance that he be given an oppcaiiinity of giving expression 
to any latent talent within him. All children should be taught 
colour work as a? matter of course, just in the same way as they 
arc taught reading and writing. Some will excel more than 
others, but tliat is the case in every subject. The great majority 
of children will not become artists, but all of them, if they have 
begun early enough, will, when they are older, be lovers of art, 
if ’not doers of art. 

If, when a child goes into one of the junior forms, where the 
children are about ten or eleven years of age, he has had some 
experience in colour work, either painting or chalking in the 
kindergarten, he will more quickly develop and appreciate things 
than a child coming into the form w'ithbut having had any 
previous training. The latter will probably find himself behind 
the rest of the class through absolutely no fault of his own, 
and will very likely be discouraged in consequence. 

From an art teacher's point of view, also, it is impossible to 
over-estimaje the advantage of continuing the training of children 
who have had good previous all-round experience in colour work. 
Another aim, then, is to lay a good foundation for later art work. 

Some Principles underlying Colour Training, (i) Spontaneous 
Activity . — Long before a child goes to the kindergarten or infant 
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school he should have had inpdental colour training in the nursery. 
A careful mother will begin ‘,l:o develop me colour ti*aining at the 
first sign of her baby's spontaneous delildit at seeing a coloured ^ 
ball or ta" All young children love clDlour, especially bright 
colours, ancK^iould be given coloured to\s to play with, so ths&t 
they may play ^uite freely. It will be noiiced in almost all cases 
that a child will soon stretch out his hand for the most brightly . 
coloured toy, perhaps an orange or red ball, which shows that 
tfijrough his own activity he has already learned to discriminate 
between one colour and another. 

The importance of these things is often overlooked by casual 
observers, but they are real steps to progress in a child. Every 
child must make a beginning, and the real beginning is generally 
not made at school, but at home through the child's own spontane- 
ous self-activity. The teacher then takes up the threads, and by 
carefully watching and following the child, helps to further cultivate 
his love of colour by placing him in the right surroundings and 
giving him suitable materials with which to express his ideas. 

( 2 ) Correlation. — With young children whose experience is 
still quite small it is most important, if the children’s work is 
to be spontaneous and the outcome of interest, that their work 
should be correlated with what is familiar to them. This means 
that the teacher must take into consideration some of the following 
questions. 

(i) Environ7nent. — Is the school in the town or country ? What 
appeals most to town children, to country children ; and what is 
worth cultivating ? 

(ii) The Home.— Arc the children poor or rich ? l)o their 
lives need brightening ? Have they the opportunity of seeing 
beautiful pictures or of seeing a room simply yet artistically 
arranged ? What kind of training will best develop the aesthetic • 
side of their nature ? 

(iii) Time of Year. — What do they see out of 'doors when 
coming to school ? What changes are taking place in the world 
of nature — flowers, birds, trees, landscape, sky effects in town 
or country ? 

(iv) Curriculum. — What other subjects are they learning 
the kindergarten or infants’ school ? How can their colour work 
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be correlated with these subjects in order that there may be 
unity in their training ? I 

The replies to these questions should be a great help to the 
teacher in planning her schemes, and of paramount importance 
to the children if thciil colour training is to be base a on a firm 
foundation and is to fojm a real and vital part of their life. 

This principle of correlation links colour training on to life 
’in general, and leads on to another importajit principle which will 
be dealt with now. 

(3) Connectedness . — Just as it is necessary to proceed frem 
the known to the unknown by correlating the colour work to 
the children’s environment, homes, the seasons, and their other 
work, so it is also necessary to proceed gradually in the actual 
working out and developing of colour work as a subject. This 
means that the teacher must first begin by thinking of the children. 
What do they know of colour ? What experiences have they 
already had with any kind of colour work ? What kind of colour 
activities do they need in order to develop further those ideas 
already gained ? . 

It may not be necessary or even possible to correlate the 
colour work with the other subjects — although this is excellent if 
it is not unduly forced — but it is sometimes a very good plan to 
have a short course on colour in order to interest the children in 
colour itself in a simple way ; in any case, all the colour exercises 
should be graduated according to the child’s development. 

(4) Individuality . — This is a principle that applies both to the 
teacher and to the child. 

(1) The Teacher . — If a teacher is to throw herself heart and soul 
into her work she must be thoroughly well initiated into her subject, 
for unless she is master of it she cannot have the power of choice. 
She will be bound, as unfortunately many teachers are, to follow 
the methods of somebody else, and by so doing she loses her 
individuality and her lessons will lack spontaneity. On the other 
hand, if she herself works out carefully all the things she intends 
giving the cTiildren, and bases her methods on sound principles, 
she will be free and will have confidence in what she does. 

A lesson which blindly follows a set method not fully .under- 
stood by the teacher deadens the life and vigour of a class. 
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especially if the children are forced to doWactly what the teacher 
has planned for them, event if they surest small divergencies 
which do not alter the main 'aim, but oify show a sign of indi-^ 
viduality. On the other hand, a lesson gfven by a teacher who 
teaches not ‘because she has to teach something, but because she 
has something to teach, will be full of lift; and vigour, and the 
children will reabse that they have somebody with them who 
understands their idcf s and encourages them to express those 
ideas in their own way. 

•(ii) The Children . — It is in the training of colour work that a 
child’s individuality is more developed, perhaps, than in any other 
subject. This is evident, because if a child is well guided he will 
have ample opportunity of self-expression, which is, so to speak, a 
kind of language to a child. It is by v,'atching the children and 
observing tlie results of their work that a teacher can find a key 
to a great deal in the child’s character and temperament. For 
instance, she can find out which children are most artistically 
gifted, which have most original ideas, which appreciate form, 
and which love colour, and often, from their designs or patterns, 
she may find out which of them are mathematically inclined. It 
is absolutely necessary, then, both for teacher and child, that the 
children be given ample opportunity for original work. 

(5) All-sided Development and Variety. — Nobody, whether grown- 
up or child, cares to have the same thing to do and the same way 
of doing it day after day, be it what it may, nor is it good that 
any one should work in a groove, although some occupations arc 
inevitably monotonous. But with children it is unnecessary and 
very bad to pin them down to one particular way of exirressing 
their ideas. There iS a vast variety of material and a great 
many ways of working out ideas in colour, and it would be a great 
pity to neglect them. Colour work does not mean painting flowers 
only, nor chalking pictures only, nor making patterns only— it 
means all of these and many other similar activities. Children 
must be trained to have a broad idea of colour work, and to realise 
that it is not an isolated subject connected only with brushes 
and tubes of paint or boxes of chalk. 

If we are to develop this principle of all-sidedness, it is necessary 
to have as much variety in connection with colour work as possible. 
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so that the children ma^ realise its broadness and possibilities. 
This is done by having as/a foundatio i the principles of correlation 
».^ind connectedness, wldch enable the children to realise the 
connection between cojjbur work and their other subjects, their 
environment and their life. Methods working out these principles 
will be found later in .connection with the illustrations. 

Stages in Development. — Before going into any detail on 
"methods and types of colour exercises, it is* necessary to mention 
that there are three distinct stages through which a child 
passes. , 

I. The stage of Desire. 

II. The stage of Technique. 

III. The stage of Power. (This will not be dealt with, since 
it does not come under tli^ heading “ Colour Work for Infants.”) 

I. THE STAGE OF DESIRE.- Anybody who has had 
much to do with the training of very young children, and who 
ha*s watched a child paint or chalk, will have noticed that he 
paints first from sheer love of activity, liking for colour, and the 
desire to express something, somehow. He is not in the least 
worried about the result, nor docs he even seem conscious that it 
does not resemble to any considerable extent what it is meant to. 
He has not yet attained the stage when he can copy anything, such 
as in representing a flower from nature, which involves observation, 
assimilation, the forming of a good concept, and expression. 

All small children begin by painting from idea, or, as wer gener- 
ally say, from memory. Their expressions arc the result of spon- 
taneous activity of the desire to express or communicate their idea 
with the means at their disposal. From these small beginnings 
the whole of their future colour training may be developed. 

The colour -work lesson at this stage, when the child is three 
or four years old, should aim at giving the children : (i) An 
opportunity of expression to fulfil their desire for activity ; and 
(2) Practice' in arranging and combining colours. 

(1) Expression Work. — This includes; («) Spontaneous colour 
work, [b) Free illustrations of stories, nature work, etc. 
(c) Representations of objects of interest in connection with 
home and environment. , 

{a) Spontaneous Colour Work . — It is hardly necessary to describe 
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the types of things that are done by babife of three and four years 
when they first begin. E\|crybody wfto is interested in the 
development of children must have seen the chalkings or paintings 
of trees, people, engines, animals, etc., w|^ich arc hardly recog- 
nisable until they are described by the child, to whom they mean 
far more than they can explain in their baby language. Much 
of this kind of \^’ork will be done at home, and often brought 
to school for the teaqher to look at. The children should be 
encouraged to do this, for it is a means of connecting their home 
andf school life. In giving lessons of this kind, however, the 
business of the teacher is to furnish the children with sufficient 
material, and then to let them express themselves quite freely. 
At the end of the lesson the children may be encouraged to tell 
the story of their picture, to say what they have drawn, and when 
and where they have seen it. This gives the teacher an insight 
into much of the child’s nature, surroundings, thoughts, interests, 
ideas of colours, and capability of expressing themselves by means 
of coloured pictures. 

On Plate XXV. are shovt^n types of this kind qf free work done 
at school in the kindergarten. Two of these arc productions of 
children of four years. The first was done by a small boy, and 
it is interesting to notice that he has chosen an engine, thus showing 
the type of object in which he is probably most keenly interested. 
He has put great life and strength into his drawing by the strong 
colouring of both engine and fiery smoke and in the signal. The 
whole picture indicates strength and movement. 

On the other hand, the little girl, the originator of the three 
figures on the same plate, has depicted people, showing that she 
is probably more interested in living things. She described her 
drawing as a man (the figure with the red legs and green coat), 
a woman (the figure with the red coat), and a child ‘(in the blue 
coat). 

This kind of exercise — i.e. free colour work — in chal,k or paint 
may be given fairly frequently to young children in the kinder- 
garten or infant school, and it must be kept in minh that it is 
of little consequence at this stage whether the result as a drawing 
be goodtor not. The result in the child is valuable : he is learning 
much ; he is gaining experience all the time, and will gradually 
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gain more power toexp^sshis ideas, just as a child in learning to 
_ read develops gradually. . 

^ The chief values, as regards col'mr, of this kind of work with 
babies are: (i) They, have entire choice of colours, (ii) They 
have freedom in arranging, grouping, and combining colours. 

(iii) They gain experience in manipulating their materials. 

(iv) All these combine to give the teacher a key to the children’s 
interests, powers of expression, ideas of cplour— in short, to their 
natures and the extent of their development. 

{b) Free Illustrations of Stories, Nature Work, etc. — I]IustraJ;ion 
as a means of expression of ideas gained in other subjects should 
play a very great part in the kindergarten scheme ; in fact, it 
is invaluable from the point of view of colour, no less than as a 
means of helping to clarify the children’s ideas. 

In all true kindergartens the children are told stories at least 
once or twice a week, and when the children are quite young, say 
three or four years, the stories arc short, simple, and connected 
with something with which the children are familiar — their home, 
environment, t^e seasons, and so on. A good story is generally 
full of coloured descriptions which at once catch the children’s 
attention and arouse their interest, so that they have a mental 
picture of what they are hearing. It is this mental image which 
they try to represent in their free illustrations. 

Take, for instance, the story of the “ Ugly Duckling.” What 
a wealth of colouring could be put into it to make it vivid 
to the children! The farmyard scene with its green meadows, 
blue pond, deep blue summer sky. The white duck with her 
yellow beak, and the little fluffy yellow ducklings and the one grey 
baby bird. The hens and chickens, the c^ack with his red comb 
and brightly coloured feathers, and the many other farmyard 
creatures. ‘ 

Or, again, take the story of the “ Fir Tree.” First the beautiful 
dark greep wood, and the vvhite snow on the ground in winter time 
with the blue sky above ; then the contrast from the quiet scene 
of nature to the gay scene in the house to which the fir tree has 
been taken. The coloured candles, lights, apples, toys, and the 
glittering fairy at the top, surrounded by children in parfy frocks 
enjoying the brilliance of the scene. If these stories are told 
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well with plenty of re^rences to colourtn|^ the children will only 
be too ready to express their mental pictures in colour. On 
Plate XXV. is an example 6f the expression of the mental picture ; 
gained, by the first part of the story of the “ Fir Tree,” showing 
the cool winter scene and the fir wood. The next picture shows 
the last part’ of the story. It represents the Fir Tree in its gay 
attire, with the coj^oured candles and the fairy at the top. The 
child explained that she had speckled the fairy with blue to 
make it glitter. The figure at the side is meant to represent 
hers«lf in party dress. 

Method of Taking these Lessons. — If the illustration lesson 
comes immediately after the story, the children need only to be 
supplied with materials, i.c. paper, paints, or chalks, and allowed 
to diaw quite freely, each choosing to .illustrate the favourite 
part of the story. At the end of the lesson the children may be 
encouraged to describe what they have done. 

If, however, the children are illustrating a story which they 
have heard a day or two before, they will need a short revision 
before beginning to draw. This takes the form o'f short dialogue, 
bringing out the most important points of the story, not forgetting 
the colours of various things mentioned — to help them in their 
expression. The lesson then proceeds as before. 

There are many other lessons which give excellent scope for 
expression work in colour. At the end of, and in connection with; 
nature lessons the children may often paint or chalk what they 
have been observing— plant life, coloured leaves, bulbs, trees, 
seedlings, etc., or animal life, sometimes in connection with the 
aquarium, tadpoles, goldfish, and so forth. The results of these 
illustrations, if the children are only three or four years, will often 
be almost unrecognisable ; but at this stage all things seem of 
equal difficulty to the child. He is willing to attempt anything 
because of his desire for activity, and he is always happy with the 
result, for it means much to him, if to nobody else. He has, in 
any case, gained some sort of experience and defined his ideas. 

If not much time can be allowed in the curriculurn for such 
expression work, a good medium to use is chalks. These do not 
need much apparatus, and are quickly given out and collected, 
and may be often used at the end of a nature lesson. If, how- 
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V^^,. a''Wlio|e ledson can be devoted to expression, then paints 
psgd. ^tt is well to vary the material according to the 
, hi expression and amount of time allowed. No fixed rule 
s'.caji#be 'fijade, therefore this must be left to the teacher’s discretion. 

Representations of Objects of Interest in Connection with 
fiome%ni Environment. — Small children are very fond of bringing 
, their* toyl^'td’ school, if they are in the least encouraged to do 
so. Jhese .toys are a source of interest »to the child, and are, 
therefcfie, ■good objects to choose for painting. They are also 
vajuabje because they are, as a rule, large and bold, and 
if: is advisable to give large, bold things to a tiny child to 
paint, for these reasons ; (i) It develops the large muscles of 

the child’s hand and arm. (ii) It gives him experience in 
manipulating his brush and paints in a good, free way. Any 
very fine work is bad for a small child, and is to be avoided, 
since a young child’s eyes are not fully developed and should 
always be carefully considered, (iii) It teaches him colours in 
a simple, interesting, self-active way. 

On Plate XXV is shown the work of a child of two and three- 
quarter years. It is supposed to represent a toy dog on wheels. 
It is curious to notice how the child has painted the four legs, 
quite oblivious of the fact that they are all put at one end of the 
body, and there is little or no attempt at a head. This shows how 
useless it is to expect good results from tiny children, for whom 
it is as much as they can do to hold a paint brush. Nevertheless, 
the children are absolutely happy in their activity, and are gaining 
experience in their own small way. Other toys, such as teddy- 
bears, engines, soldiers, dolls, and so on, are always interesting 
to young children, and at the same time connect their colour work 
with their home life. 

The loaf of bread and the banana (Plate XXV) are other t3q)es 
of simple objects painted by small children of five years. These 
were given in connection with a harvest course in the autumn 
term. Thp loaf is an expression in connection with the story 
of the baker. Many other types of objects may easily be found 
to illustrate a harvest course, such as apples, melons, carrots, 
and any kind of autumn fruit or vegetable which has simple 
colours and a simple form. 
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Methods of Taking these Lessons.— In taking lessorlpn the 
representi^ion of an object or toy brought by a child from home, 
it is necessary to have a short talk about the object, so that the 
children who are not familiar with it may become interested in 
it. Sometimes the children may have little competitions to s|iow 
who can see and tell most about the object. This will encourage 
them to observe carefully and gain a good concept of the object 
before they begin lo pajnt it. 

If, on the other hand, the children are representing an object 
about which they have had a lesson, such as a loaf of bread, it 
will not be necessary to have a long introduction, since the children 
will have observed and talked about the object during the lesson. 

In any case, the object should be put up before the class, so 
that 'the children may see it while they p,re painting. It will be 
noticed that they rarely look at the object when once they have 
begun painting, since all small children paint almost entirely 
from memory. The object shoul 4 , nevertheless, be there, in case 
they should wish to look at it again. 

(2) Practice in Arranging and Combining Coloprs. — The kind 
of work which will be described now is perhaps as valuable in the 
actual training of colour (apart from form), and colour combination 
and arrangement, as any other kind of work at this very early stage. 
It may be divided into two groups : («) Co-operative picture 

making ; {b) Individual arrangement and colour combination. 

{a) Co-operative Picture Making . — This consists of the com- 
posing of large pictures, nature charts, and other illustrations. 
It must be remembered that these exercises are for the special 
training of colour, not form, and therefore it does not matter 
in this case if the chikiren are given objects drawn or cut out 
ready for them to paint. 

The first picture on Plate XXVI. may be taken as a type of 
co-operative picture making. This is a picture of a farmyard in 
spring-time. . • 

First of all it is necessary that the pictures be large, s^y imperial 
cartridge, 30 x 22 in. A piece of paper this size may form the 
background of the picture, and on it the teacher draws part of the 
scene, i.^. the horizon, the duck pond, and road. On separate 
pieces of paper are drawn the farm houses, trees, fence, ducklings, 
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diicl^'sheepj^nci any other animal the children are interested in and 
• have been learning about. Jhese are then ready for the children 
tOspaint. If the children are too young to cut out with scissors, 
as very often they are, the objects may be previously cut out, so 
that the children can cover the whole of their object with a flat 
wash of paint. If there are any children of five years, these may 
cut out their own paintings. Some children may now paint the 
ducklings, while others paint trees, fences; etc., and a few others 
can, in turn, paint the sky, pond, grass, on the big picture. 
This gives the children practice in good bold flat washes, «and 
Children of three and four years will find it quite difficult enough 
to cover their objects. 

When the objects are ready and the background is painted, 
the children may come out, in turn, and place their objects on the 
picture to see where they look best, and then paste them on, thus 
gradually building up the scene. This helps very much in the 
composition of pictures and arrangement of colours, and, what is 
also important an.d valuable, it gives the children the feeling of 
colour, that is,- a deeper colour training, though no reference is 
made to this to the children. It is influence, something which 
will grow to consciousness later on. In the above instance the 
colouring is mostly blue and green, cool colours illustrating the 
coolness of the water and yet relieved by the little yellow ducklings 
which give a feeling of brightness, foretelling, as it were, the 
sunshine of the summer which is to come. 

The second picture given is an example of another type of such 
work. Here the predominating colour is yellow, a sunny warm 
colour. The objects to be painted and pasted on by the children 
are the yellow haystacks, brown fence, rcd*poppies and cornstalks, 
and the hedge. This picture gives the feeling of sun and warmth 
— ^uite another atmosphere from that of the last. 

Similarly other large illustrations can be worked out. For 
instance,’ ii^ the autumn the children may make a large apple 
tree out orf brown paper, and cut out and paste on apples and 
leaves till their tree is laden with fruit. 

Scenes in connection with trades may also be worked out, 
such as the interior of a carpenter’s shop. Here the? children 
may paint the different tools, etc., and paste them on. Or again. 
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a baker with his oven, loaves of bread, etc. In fact, any type of 
experience lends itself to this kind of co-operative picture making,, 
and is always a great delight to children. It is remarkable also to 
notice how this kind of work helps the children in their free illus- 
trations. They soon begin to have a much better idea of setting 
about composing a picture. They have, in any case, gained ex- 
perience in laying on colour, and in manijnilating their materials. 

Weather Charts. — Uelightful weather charts may be made, 
which help to give the children the feeling of the colour of the 
days or months — cold wintry grey days, bright sunny spring 
weather, windy or cloudy weather, and so on. The pictures for 
the months are done by the teacher giving the general character 
of the month, the children chalking in daily, into the squares 
ruled out for them, the colour they think best suits the day. On 
the chart shown on Plate XXVI. may be seen little yellow suns 
showing bright sunny days, blue squares for blue skies, and 
green squares to represent rain, because the rain heli)s to make 
the grass green and the green shoots to come up. Grey represents 
dull days, and so on. These weather charts should be made 
large on cartridge-size paper. 

Doll's House. — The doll's house is another object in the kinder- 
garten which may be the centre of many kinds of co-operative 
colour activities. Large, bold, flat washes for wall papers, carpets,, 
linoleums, etc., may be painted and pasted on the walls, floor, 
etc. Small illustrations for pictures may be hung on the walls, 
and the children may be encouraged to take an interest in the 
arrangement of the rooms, so that the colour scheme may be 
harmonious. All these things, simple though they be, are steps 
to further development in the child. 

{b) Individual Arrangement and Colour Combination. — Besides 
the above-mentioned co-operative pictures, smaller individual 
ones may be made by the children by similar means. Here the 
children again paint their objects, but have the whole arrange- 
ment of the picture in their hands. Individual weather charts 
and nature records may also be kept, though this is better done 
when the children are a little older. 

The< children may also have books in which they paste their 
own individual work. These may contain examples of colour 
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work connected with their stories and nature lessons, etc., and 
with children of three or four years consists of painting or chalking 
objects in outline, to be cut out if possible by the children and 
pasted into their books. These are again merely colour exercises, 
although incidentally the children learn the shapes of the objects 
and recognise their form. Examples of this kind of work, re- 
presenting the coloured leaves in autumn-time and the ripe fruit, 
are shown on Plate XXVI. „ 

It must be very carefully remembered that this painting in 
outline must only form part of the colour scheme ; the children 
must in all cases be given plenty of scoj)e for free expression, as 
mentioned in the beginning, since this is a most important factor 
in the developing of the child’s mind. 

Mixing of Prtm^s.— When the children are gaining their -first 
experiences in painting, it is necessary for the teacher to mix their 
paints for them ; later on, as will be seen, they should be allowed 
to mix their own paints. 

Work for Children who have had their First Experiences but 
are still in the. Stage of Desire. — When the children arc about 
live years old, a short course on colour work is sometimes very 
good for them, and will encourage them to observe and become 
interested in the actual changes that take place when colours are 
mixed. Such courses should be taken very simply at this stage, 
and should begin with the six spectrum colours. First should 
come the three primary colours, red, blue, and yellow. F'rocbel’s 
Gift I. balls are good objects to begin with, since they are simple 
in shape. The children may make up little stories about what 
they are painting to help them to remember what they discover. 

For instance, they may imagine that the red, 3a'llow, and blue 
balls are houses and arc occupied by Mr. Red, Mr. Blue, and Mr. 
Yellow. There is an empty house between Mr. Red and Mr. 
Yellow, and between Mr. Yellow and Mr. Blue, and likewise between 
Mr. Blue, and Mr. Red. One day Mr. Red and Mr. Yellow 
decide to ^ on the same day to the empty house which is 
between them, and to their astonishment they find somebody 
is living there after all — Mr. Orange. And so the story goes on, 
till they have discovered that yellow and blue make gfeen and 
blue and red make violet. 
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This course may be continued further by letting the children 
have experience in blending colours. A good subject for this 
is a Chinese lantern (Plate XXVI.). The whole shape of the 
lantern is painted first, in this case with yellow ; and then, while 
still wet, the other colours are put on almost dry, so that as they 
run in a soft hazy edge is left where the colours meet. The 
top and bottom are put on in sepia when the rest is dry. The 
lantern should be painted large. 

There are many other ways of gaining experience in colour 
blinding — e.g. innumerable sky effects which may be seen in town 
and country, sunset skies being a particular favourite with 
children, and rainbows, which show the blending of the spectrum 
colours in reality. Simple objects such as tomatoes, lemons, 
green apples, etc., which illustrate the six spectrum colours, may 
then be given to connect the colours definitely with objects. 

Simple Scenes done from Memory or Nature . — To children 
who have never handled a brush before, the very simplest exercises 
may be given, such as involve large flat washes. For instance, 
the child may paint the whole of his paper green to represent a 
field. Later on, this may be made slightly more advanced by 
painting the sky as well as the field, and then perhaps a tree or 
pathway, or whatever the children have seen in the })ark or country 
and may suggest. A great wealth of imagination may be thrown 
into this work. If it is winter, the children will probably paint 
a snowfield ; if summer, grass ; if autumn, a cornfield ; if spring, a 
ploughed field, and so on, adapting their picture to their environ- 
ment and time of year. On Plate XXVI. is an example of this 
sort of simple scene done by a child of five years, which shows 
how a small amount of foreground or background adds greatly 
to the interest of the picture. It is in the doing of these de- 
tails that the children’s individuality plays a great part. 

Besides the above, all the other colour activities mentioned 
in the beginning should be continued — free illustration, paintinyt\ 
of objects, toys, etc., in connection with home anddmvironment,’ ' 
practice in arranging and combining colours. Co-operative picture 
making should also still be continued, better results being expected 
of the /diildrcn as they gradually develop. 

These are some of the ways in which colour work may be 
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begun. They are based on the principles of self-activity, correla- 
' tion, connectedness, and upon the truth that the child’s first paint- 
ings should be the outcome of the desire to express, to communicate 
something. Through these efforts of communication he betters 
his language, as it were, and strengthens his ideas. The earliest 
writings were pictures, and so the child tries to express himself 
through pictures. His love of colour adds special joy to these 
media which is lacking in pencil work. Having given him the 
opportunity of satisfying his desire, he soon begins to show signs 
of inquiry, more marked eagerness to express something accuratfiy. 
We reach now a very critical stage in the child’s development, and 
signs of it may be seen in various ways. 

Dissatisfaction on the child’s part with his own work, mani- 
fested either by looks or ' words, shows the teacher that he* is 
entering on the stage of technical skill. Children mostly do not 
know what they want, and therefore it is necessary that the 
teacher should watch carefully for signs of discontent or inquiry 
into methods. The love of activity is always present, also the 
desire to express,., but in the first stage it is the pure desire to ex- 
press, whereas in the next stage, to which we arc now coming, it 
is the desire to know methods to perfect expression, i.c. the desire 
for technique. 

II. THE STAGE OF TECHNIQUE— When a child asks 
such questions as : How shall I get that green ? What colour 
shall I mix for the flower ? How shall I make it look velvety ? 
Why did the flower run into the stalk ? Why isn’t my painting 
as good as John’s ? then we know that he has reached the stage 
of Technique. He will now be much more critical about his own 
results, and much more particular concerning the object he is 
about to paint. Surely it is a sign of advance, both when the 
child seeks to know ways and means and when he compares his 
work with that of the rest of the class. 

This is "the time when the teacher can be of much real and 
^Sting help^o the children. Not by answering the children’s 
questions directly, by merely telling them the answers, but by 
helping them to find their own answers, sometimes by pure reason- 
ing and common sense, at other times by encouraging them to 
try a different method and suggesting one. But for this the 
IV-7 ^ • 
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teacher must herself be most careful that she knows what ought 
to be done, not that she therefore evades the child’s question or 
gives a wrong answer, but that she continues to encourage and 
guide him to discover until he finds what he wants. 

A child is likely to lose confidence in his teacher if he feels 
that she herself is not master of the subject; hence his best 
efforts will not bg made and the work will very often be careless. 
The following are a few types of painting which iniroduce simple 
points of technique. 

'(i) Flower Painting. — Because this has not been dealt with 
in the first stage, it does not at all follow that flower painting is 
not to be taken with children in the kindergarten. On the 
contrary, it may often be taken if the teacher sees that the children 
are ready for it. It is dealt with here because it is unnecessary 
to break it up into two groups. As a matter of fact, flower painting 
is better for the children when they have passed the first stage, 
chiefly because most flowers are comparatively small and really 
need more experience in brush manipulation than a very young 
child is capable of accomplishing. However, all this is left to 
the teacher, whose methods should depend upon the development 
of the children. With children of about six, seven, or eight years, 
in fact from six years onwards, the delight in painting flowers is 
manifest. It is a popular fallacy to think that children are not in- 
terested in flowers. If they are not, this is most probably the result 
of poor teaching rather than a natural tendency of childhood. It 
is quite natural for children to like a variety of subjects, and they 
would no doubt tire of flowers if kept to painting them and never 
allowed to use colour for other purposes. With careful teaching, 
much may be learnt in flower painting by young children — e.g. (i) 
the mixing of colours ; (ii) careful observations ; (iii) appreciation 
of form ; (iv) quality of tone ; (v) delicacy of touch ; (vi) strength 
and purity of colour and the love of it. 

The secret of success in flower painting is a thorough analysis 
of the specimen. This needs the careful guidance (k* the teacher 
and a thorough preparation of the lesson beforehand. It is almost 
invariably necessary to study the specimen first in a very definite 
way, a way which will really help the children to grasp the typical 
parts and the growth of the flower. Results often show that the 
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children have been painting without having been led to notice 
anything of the character of the plant. A common instance of 
this may be seen in the painting of a rose leaf ; hence such a draw- 
ing as Fig. I {a), showing that 
the children had not grasped 
the idea of the leaf-lets grow- 
ing in pairs — Fig. I (6). On 
Plate XXVII. is an example 
of a child’s painting of a 
spray of mimosa. Here 
again it may be seen that, 
although the child had the 
right idea of the groieith of 
the plant in general, yet she did not grasp sufficiently the 
growth of the flowers and the arrangement of them on the 
flo^yc^ stalk. After a thorough analysis of the plant we need to 
lead the children to make an artistic arrangement of their work. 
This act of forethought prevents— what is otherwise often the case 
— the children from placing their flowers just where they see a 
large, empty space, and consequently strewing their page quite 
indiscriminately with their paintings. 

As a rule, when arranging flow'ers it is well to observe the 
following points (i) Flowers at the top. (ii) Stalks inclining 
towards the middle, but not joining, though sometimes crossing, 
(iii) Balance the whole well on the paper to avoid crowding on 
one side and blankness on the other, (iv) Work out from the 
centre, but not too symmetrically, and avoid stiffness. 

When children first begin to paint flowers, berries, etc., they 
cannot be expected to put in shading, for tricy will have enough 
to do to mix their colours and obtain the right form, in addition 
to learning how to manipulate their brushes. They can, never- 
theless, show artistic feeling by the arrangement, colours, and 
growth. Oh Plate XXVII. is an example of a spray of bryony 
berries paiiiKed without lights and shadows, and of some 
anemones, showing what might be expected from children at the 
beginning of the stage of technique. The tulip is a painting by 
a child of nine years who has had comparatively little practice in 
painting flowers, and shows an attempt at shading the leaves, 
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though very little in the flower. This chilfl^wfll probably sefelc to / 
show more difference in tone in her painting of flowers in the 
future. 

At the end of a lesson it is a very good plan to let the children 
see the paintings and to say if they think they are good or not, 
and why ; so that they may learn what to guard against and 
what to aim at in the future. It will be found that the children 
benefit greatly by cortsidcring their own criticisms of their mutual 
failings and successes, 

‘ Besides flowers, the children may paint fruits and vegetables, 
such as apples, bananas, cherries, carrots, radishes, onions, etc., 
as these afford excellent opportunity for them to begin shading. 

^ (ii) Scene Painting. — As in the first stage, so in this, the children 
show a great love of scene painting. In the summer time, if the 
school is in the country or near a park, and the class is not too 
large, it is ideal to take the children out to sketch from nature — 
even a garden may give an opportunity. But it is not always 
possible to take them out, owing to the weather or time of year 
or time allowed for colour work, and so rathep than drop scene 
painting out of the colour scheme, we must consider the next 
best way. 

The children, whether they live in town or in the country, 
go out during some part of the day. If they are country children, 
they will have a constant source of subjects for scene painting. If 
they are town children, they will find the selection more difficult, 
but nevertheless by no means impossible if they are trained to 
go about with the seeing eye. In a large town like London, 
the most beautiful colouring may be seen in the very midst of 
houses and streets oft a November afternoon at sunset. At least 
the children could be encouraged to look at the things which 
happen around them — the beautiful way in which houses and 
chimneys, which in daylight are very ordinary, appear at dusk to 
become wonderful romantic buildings silhouetted ag'ainst a rdsy 
sky. % 

On Plate XXVII. are shown paintings by two children, aged 
nine years, who walk daily through Hyde Park on their way 
home •from school and have often seen the sun setting behind 
the houses. One has depicted it as it looks on a snowy day,' 
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tHe other on just an ordinary November day. There are 
^ rhietakes in the gf owth of the trees, but at the end of the lesson 
. the children realised their mistakes and were encouraged to notice 
t||he trees particularly as they went home that afternoon. A 
s\mset will always attract those children’s attention, and each 
time they will be able to see more in it and appreciate it the more 
in consequence. 

On the same plate is an example of a scene painted from sheer 
longing of the child to express what she had seen the evening 
before. The child, who was eight years old, came with several 
others (they were children living in the Hampstead Garden Suburb) 
in the morning, full of the lovely sunset they had seen going home 
from school, and begged to be allowed to paint it. They were 
allowed to do so, and the example shown is the result from one of 
them. They were all done entirely from the children’s own re- 
membrance of what they had seen. This is an example of genuine 
self-expression and spontaneous activity. 

The remaining picture is an example of a scene painted by a 
child of seven years looking from the schoolroom window. The 
aim of the child was to show how the hedges and trees look in 
the springtime. Here is an example of correlation with environ- 
ment and nature study. 

■ . It may be noticed from these illustrations that a young child 
often obtains as good results as, if not better than, a child a year 
or two older. This proves that there can be no hard-and-fast 
rule, according to age, by which to tell when the stage of technique 
begins. It is therefore the duty of the teacher to follow carefully 
the development of the child. 

The painting of toys, such as teddy-bears, dolls, engines, and 
other things brought from home, may also form part of the scheme 
of colour work. From the foregoing types of colour work— namely, 
flower painting, fruits, berries, vegetables, etc., scene painting, 
and toys — experience may be gained of the following technical 
difiiculties :-^(a) Choosing of colours, {h) Mixing of colours in 
right consistency, (c) Blending of colours, {d) Manipulation of 
brush and control of paint, [e) Composition and arrangement. 
(/) Delicacy of touch, (g) Elementary shading. ' 

These are some of the most important difficulties, and the 
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experiences should help the child through aU its future years in 
the study of water-colour painting. 

Chalking. — This occupation forms another branch of colour 
work, which, although not so valuable as painting, yet has its 
advantages. 

It is a very suitable occupation, for these reasons : — (i) Chalk 
boxes are quickly given out, therefore it is time-saving, (ii) 
Very little apparatus'is needed, therefore it is economical, (iii) 
The children are less liable to make a mess, (iv) Good colours 
in •chalks may now be obtained, (v) The colours can be mixed 
on the paper, (vi) The colours do not “ run.” (vii) The papers 
can be collected at once and need not be “ left to dry.” (viii) 
It need take but little time and can be used for expression work 
at ’the end of another lesson. 

Some of the most valuable free illustrations may be done 
with the aid of a box of chalks. Chalking gives the children. an 
opportunity of expressing their ideas through another medium, 
which is in itself a good exercise ; and it may very profitably be 
connected with nature study. The children .may chalk their 
drawings of birds, animals, twigs, etc., and thus help their nature 
drawings to become more real to them through the medium of 
colour. On Plate XXVIII. is an example of a child’s free chalking 
illustrating a harvest hymn. Much thought is shown in this 
picture — the cornfield with the sheaves of corn cut and ready 
to be taken away by the cart ; the church in the distance where 
the Harvest Festival is held ; and the red sun setting behind the 
hiU which has helped to ripen the corn. 

By making a coloured illustration of this scene the child has 
cleared his own mentkl image and has acquired skill in composing 
his thoughts into a picture. One of the first experiences a young 
child should have with chalks should be on a blackboard, with 
coloured chalks. Here he can have opportunity of using his 
whole arm and of making large bold pictures, in the form of free 
illustrations of stories, scenes, toys, flowers, etc. VThis kind of 
chalking may be begun when the child is at the stage of Desire. 

There is yet another exercise to which chalking lends itself 
admirably, namely, pattern making or design. This, however, 
will be dealt with separately. 
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' Diesign in Connection with Colout VlTork. — For the past few 
years designing has been a most important factor of the art 
training given to both boys and girls at school. This is largely 
owing to the fact that educators of children have realised that 
art expression in some degree is the birthright of all, and that 
pattern making is a very real part of that birthright, which is 
sleeping in every normal infant, ready to awaken, provided the 
right call comes at the right moment. When is*the right moment ? 
It is when the child begins spontaneously to self-originate, when 
he begins to decorate his people in his free drawings with zigzag 
patterns, necklaces, trimmings, feathers to hats, and so on. This 
tendency shows itself in almost all children sooner or later, and 
generally quite early. It is then that the child shows that he 
wishes to satisfy a desire for ornament. 

It was the same with primitive man. After he had fashioned 
lus weapons of the chase, he notched them over with various 
figures ; ornamented himself, his pots and utensils with coloured 
lines, dots, animals, flowers, stars, sun, etc. ; and so satisfied his 
uneducated ey%, and desire for colour and order. In the same 
way a child begins to decorate his drawings ; sometimes it is only 
a flower in each of the four corners of his paper, sometimes he 
will chalk or paint a border round his picture, often with lines 
and dots, often with naturalistic (usually plant) motives — this 
generally by the more developed children. This tendency to 
pattern making in young children should be carefully developed, 
even if it is only to help to cultivate the public taste of the future 
and to prevent the manufacture of the large amount of meaning- 
less, glittering, vulgar ornament which is at present perverting 
the artistic taste of the people. • 

Children who visit undesirable picture-palace shows will tend 
to talk and think about what they have seen there. Similarly 
the bad designs on wall-papers, cheap materials, useless ornaments, 
representations of hfe on some posters and badly illustrated books 
will tend ta perpetuate themselves in their drawings. Fortunately 
these things are already changing, but there is room for vast im- 
provement. There is only one way out of this confusion, one way 
which will lead to higher and cleaner standards of taste, ^nd that 
is deliberately to cultivate the germs of aesthetic taste in children. 
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The first sign of decoration shown by a child is, of course, very 
elementary ; he will often choose quite abstract or geometric 
motives, such as lines, dots, or zigzags. Later on he shows more 
interest in naturalistic motives, leaves and flowers. The making 
of border patterns is in almost all cases the favourite and most 
usual way of beginning ; it is easier than any other type of de-' 
signing, and since border patterns are very useful for decorative 
purposes, it is well to« cultivate this first. In the beginning, of 
course, the children will have no idea of spacing out their designs, 
but, will, if they have an odd space left at the end of a border, fill 
it up as best they can. In this they resemble all the great early 
designers and Eastern carpet and rug weavers of to-day. 

There are many ways in which children could put their design 
to ptactical use, and they should always- be taught to do so at this 
stage. Aimless pattern making is a poor pastime ; designing with 
a purpose has a great educational value, be it for a frieze for a 
doll’s house, a case for the paintings, a blotter, or the like. All 
designs that the children do when they arc beginning are usually 
done on material that ’s not permanent, and that will need to 
be renewed fairly often. This is right, because the children will 
be continually improving, and will not want to have anything but 
their best work to adorn their things. 

Design affords great scope for colour training, and particularly 
in colour combination, for the children will have opportunity for 
choice of colours both for their background, which may often be 
a tinted paper, and for their design. They will also feel that 
useful things can be made beautiful, and that simple decoration 
is often the most pleasing. Here is an opportunity for teaching 
the children the difference between true ornament and mere 
decoration, between the aimless strewing of odd motives, sprigs 
or flowers, without reference to the space they are filling, and 
true ornament. The way to bring this home to the children is 
to get them to suggest what they consider to be the mc5st suitable 
type of design for the particular object they are designing, and 
gradually lead them to see that by spacing out their ground they 
enable themselves to distribute their motives evenly, and that 
the result is therefore more restful and pleasing to look at. 

The children at the early stage should not be bothered with 
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such terms as symmetry, harmony, balance, repetition, contrast, 
variety, and so forth. These the teacher should have in her mind ; 
the children’s aim is to make their object look as beautiful as 
possible, and they will learn that by a certain amount of repetition 
and care in arrangement a good result can be obtained. 

Concerning the choice of colours, the children should be allowed 
to choose their own colours entirely ; often their choice will be 
far from what the teacher would have choeen, *but it is necessary 
for the children to go through many stages in order that in the 
end they may have that confidence and boldness which ch^ac- 
terises all good original work. 

With quite little children it is often a very good plan to give 
them something concrete to design with. For instance, quite 
good simple designs may. be made with coloured beads. Later, 
sticks may be introduced to form a variety. The designs may 
afterwards be chalked on something which the children wish 
to decorate. From mere repetition the teacher should gradually 
lead them to see that variety and contrast relieve the monotony 
of a design andjnake it more interesting. 

An example of the way in which designing with lines and 
dots may be developed is shown on Plate XXVIII. As the child 
gets more experience, it will be noticed that he takes more 
interest in plants and his designs will become more natural- 
istic. It is at this stage, when the child is about seven or eight, 
that more definite teaching in design should begin. Many things 
may be learnt gradually, if presented to the children at the right 
time. On the same plate is a design done by a child of eight 
years. It is entirely original, and the choice of motive, namely, 
a rose, was her own. The child’s aim was* to make a pattern for 
a brown-paper case to keep her paintings in. This child has 
reached the stage when she realises that contrast both in form 
and colour make a design more interesting. A child at this stage 
is ready for simple exercises with a paint brush, whereby she 
may learn much about colour and form and the more regular 
spacing out and planning of designs. 

On Plate XXVIII. are shown several types of space-filling exer- 
cises, using more naturalistic motives. The ist (top left, corner) 
represents the type of pattern a child might evolve if given 
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kidney beans to make patterns with. The pattern is first made 
actually with the beans and then worked out in colour. The 2nd 
and 3rd are simple motives based on the acorn and snowdrop, 
and worked out in more detail in the 4th and 5 th. The 6th is an 
elementary space-filling exorcise with the horse chestnut as motif. 

Children may learn much about colour in doing simple exercises 
such as these : e.g. (a) Colours that go well together, (b) Colours 
that form a gooSi coiitrast. (0) Where to use bright colours. 
{d) When to use colours of the same tone, but in more than one 
intensity, (e) What kind of colour to use for a background to 
show up the design. (/) How many colours to use — for children 
generally not more than two. There may be two shades of on.e 
colour and one other. (g) On the distribution of colour in a 
design — avoid scattering the colour and keep large masses the 
same, (/i) Colouring may be conventional and not necessarily 
natural, to allow the design to be adaptable to the purpose for 
which it was designed. 

Some delightful co-operative designing may be done by quite 
small children, such as friezes for the kindergaften room. For 
this the children paint, for example, trees or boats or whatever 
is going to form part of the design, cut them out and paste them 
at equal distances on brown paper. These may be made very 
effective. The small drawing Fig. 2 is a type of what might 
be done co-operatively. 



Ways of Teaching Colour other than the Above. — In the 

kindergarten there are always many opportunities of teaching 
colour ’^ork incidentally. The following are examples. 

I. Colour Games , — These include guessing games, in which 
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one child is elected to choose a colour of any object in the room. 
For instance, the child says “ I see something red,” and the other 
children have to try to guess what it is. They are obliged to 
open their eyes and look for all the red things in the room, till 
the right one is guessed. The winner then chooses some other 
object, and so the game goes on. 

There are also matching games, where the children name all 
the objects of the same colour in the room and see who can find 
the most. These arc simple games, but they can teach much to 
a child just beginning to learn to discriminate one colour |rom 
another, and they can also give the teacher a clue as to what are 
the most popular colours with young children. She will probably 
find that the youngest love chiefly the bright oranges and yellows 
and reds, while the older ones take more notice of the colder 
colours, greens and blues. These things should all help the 
tgachcr in the selection of objects for the children to paint. 

II. Opportunilies of Choice of Colours . — Children should be 
allowed to have the opportunity of choosing colours, especially 
with regard tQ their suitability for the object for which the 
colour is meant. For instance, when sewing, the children should 
be encouraged to choose their coloured silks. In weaving with 
raffia, also, they may learn to combine two or more colours that 
go well together. In the arrangement of their doll’s house they 
can be trained to put suitable colours together, in order that the 
rooms may be harmoniously coloured. Again, in their own class- 
room the children should learn how to arrange their flowers, and 
the teacher may help in the decorating of the class-room by putting 
up good coloured pictures and illustrations. All these things 
lead the children to apply their knowledge of colour to some- 
thing definite, and to realise the suitability of certain colours at 
certain times, and that ‘‘ All is fair that’s fit.” 

The teacher must not be distressed, however, if the children’s 
taste is crude, since they cannot be expected at this age to have 
anything like a developed taste. This docs not matter ; indeed, 
it would be foolish to expect anything else, and the teacher must 
be patient, and not impose her taste upon the children and try 
to have them see with her eyes. She can train them by,example, 
by her own illustrations, which should be numerous — including 
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suitable seasonable time tables, nature charts, illustrations — and 
pictures, which the children, if their attention is properly directed, 
will learn to understand, know, and love. In this way the 
children, without being forced, will grow to like what is suitable 
and beautiful ; will learn to love bright colours, in their places, 
as well as soft tones; and will learn to realise that all colours 
are beautiful when^they are the attributes of the object to which 
they rightfully belong.' 

Materials. — A word or two about the kind of materials which 
have been found useful in schools may be helpful to some. 

{a) Paints . — In the first stage, when the child is quite young 
and inexperienced, it is absolutely necessary for the teacher to 
mix the children’s paints for them. But as soon as the children 
reach the stage of technique they should be allowed to have their 
own paint boxes if possible. This does not mean elaborate tin 
boxes with about two dozen colours, many of which are useless, 
and two or three worse than useless brushes. It means a small 
cardboard box with about half a dozen tubes of paint. 

The most useful colours are : blue, cobalt or ultramarine 
(either of these two), gamboge or a middle chrome yellow, crimson 
and scarlet lake, burnt sienna, and sepia. These colours are quite 
good enough for ordinary school use, and may be obtained from 
various makers. From these colours the children may mix their 
own orange, green, and purple. It may be useful, however, for 
the teacher to have one or two more colours, such as black, 
white, and purple, for in the less expensive colours it is difficult 
to get a vivid mauve — in which case the teacher might supply the 
mauve herself if she does not wash the children to have too many 
colours in their boxes ; but as a general rule the colours given 
above will be amply sufficient for all shades and tones of colours. 

(b) Brushes . — Although a child is jierfcctly satisfied with 
whatever brush the teacher gives him, since he has implicit faith 
in the teacher, yet the teacher must not on this account think 
that any brush will do. Any brush will not do, and it is only fair 
to the child to give him suitable materials from the beginning. 
Many schools provide paint brushes which are not fit for anybody 
to use, rnuch less a child who is inexperienced. The brushes 
spoken of here are those small, cheap, very badly cut ones. In 
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the end they are not cheap, for, firstly, they need renewing often, 
and secondly, it is wasting the children’s time to try to teach 
them to paint with tools which will give them quite the wrong 
touch and technique, which they will have to unlearn later on. 

The best brushes to use for children are large brushes, but 
brushes which nevertheless make a good point. The best way 
to test them is to dip them in water and shake them out. If the 
point is good, then it is the brush you wknt. Such brushes are 
not expensive and last a very long time. Children have been 
known to have them several years. No. 8 finest camcl-Jiair 
brushes are very good, price /^d. each, such as supplied by 
Reeves & Son. The smaller numbers, as 7 and 6, arc good, but 
No. 8 enables children to paint large bold washes as well as small 
delicate things such as « stalks, flowers, etc. The painting of 
these is largely a matter of brush manipulation, which, if properly 
understood, simplifies painting to an enormous extent. 

(c) Palettes , — A most useful kind of palette is the four-division 
saucer. These may be had in very inexpensive forms. They 
should be deep, enough to hold a good deal of paint, and should 
take up comparatively little room in a cupboard. 

{d) Paper . — It is advisable to have separate sheets of paper, 
instead of a book, for these reasons : — (i) Paper is less cumber- 
some on a desk than a book, (ii) The children are encouraged 
by having a clean piece of paper at the beginning of a lesson, 
rather than a book which almost invariably becomes untidy, 
especially when it is nearly full, (hi) Paper may be easily 
collected and given out, and takes up less room than books, 
(iv) The children may be encouraged to make and design cases 
for their finished works. These may be taken home at the end 
of the term and new ones made, thus giving them an opportunity 
of designing with a purpose. 

{e) Paint rags or old pieces of blotting paper are necessary 
for the wiping of brushes during the lesson. Blotting paper is 
useful and practical because it can be burnt at the end of the 
lesson, thus helping to dispose of otherwise useless blotting paper. 

Technical Difficulties. — ^There are many teachers who would 
give very good lessons, and would find a great delight in the giving 
of them, if they had a little more first-hand experience with colours 
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themselves. As the child learns by experience, so does the 
adult, and if many teachers would take a box of paints and would 
paint little things often and often, things they intend to give the 
children, they would soon know where the difficulties lay, and 
would find the children making great strides and being doubly 
interested in the colour work lessons. 

It is absolutely necessary that the teacher should know as 
much about her subje(:t as she can, no matter how young and 
undeveloped the children arc. 

Suppose, for example, the teacher intended to 
give the children a yellow marguerite to paint, and 
she had not happened to have painted one herself be- 
fore, the results from most of her children, at any rate 
with* the first flower, would be something like Fig. 3. 

Whereas if she herself had practised painting this 
flower, she would have discovered that the easiest 
way for a child to paint it is to paint first the middle and then 
four of the petals which they sec, in the form pf a cross (Fig. 4). 
It is easy then to fill in the others. 

It does not matter, however, if the children 
do it like Fig. 3 at first — they will then learn by 
experience ; but the teacher will immediately 
have a remedy in her mind, which she should 
elicit from the children. This is only one small 
Fig. 4- example. There are others which may come under 
the heading of ''Teacher's Forethought." The following are 
examples : 

(i) Mixing of Paints . — It has already been said that the 
teacher must mix the children’s paints when they are quite youngs 
and since the result of the painting and the possibility of expression 
depend largely upon the right consistency of the pigments, it is 
absolutely necessary that the teacher must realise beforehand 
how to mix the children’s paint. 

Too often one sees saucers full of watery paint for children 
to paint flowers and other such things. It is impossible to expect 
the child to express his ideas truly when he is given absolutely 
unsuitable material with which to do it. The greatest artist 
could not paint flowers with a saucer full of watery paint, much 




Fig. 3. 
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less a child. No wonder the results are so often anaemic and untidy 
and the children disappointed. Moreover, if the children are used 
to being given watery paint, they will naturally begin mixing their 
own paints in the same way when they are given their own boxes. 

There is, however, one time when the children’s paint needs 
to be watery, that is for painting flat washes. Here enough paint 
should be mixed to allow the child to paint the whole wash if the 
result is to be a good one, i.e. perfectly clear, without streaks and 
lines where the paint has dried while fresh has had to be mixed. 
The paint must be watery in this case, or it will not “ run ” as it 
should. One of the best and easiest ways to paint a flat wash 
is to have the paper slightly slanting. Begin in the left-hand top 
corner with a brush full of paint. Take it right across the paper, 
leaving a line of drops. Then take more paint, and just below 
the first layer put another one, so that the drops run in. Continue 
in the same way till the wash is complete, taking the drops at the 
end into one corner and sponge them up with the brush. Back- 
grounds of designs should be done in the same way. 

(ii) How to ]\Ianage a Paint Box. — When the children have 
their own paint boxes they will, of course, mix their own paints, 
and it is most important that from the very beginning they should 
be taught how to use their paints, even if this takes up a good 
part of the lesson. 

There are many things for a child to learn when he first becomes 
the possessor of all his painting materials, and the teacher must 
think of these things before the lesson. It may be helpful to 
remind ourselves of a few of the most necessary. 

{a) How to manipulate tubes of paint. — ^They must always be 
squeezed from the bottom. The reason fer this is quite clear, 
and can be found out by the children. If squeezed at the top, 
the paint is pushed down and consequently oozes out at the 
bottom. 

{b) Whel^e to place the paint on the palette . — 

The paint should be placed at the corners round 
the edge of the saucer, so that there may be plenty 
of room for mixing paint in the middle (Tig. 5). 

There are many other points which the child- 
ren will learn as their experience widens, such fig. 5 . 
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as : how much water to mix with their paints ; when to leave it 
dry; and when wet. How much to take in their brush, so 
that they may have control over it. When to use the tip of 
the brush (for fine stalks, etc.), and when the whole brush. Al- 
ways to remember to wash their brushes well before taking a 
new colour, and to take out all the paint possible by putting 
them against the ^ edge of their saucers before washing them, so 
as to avoid wasting plint and making their water unnecessarily 
dirty. All these things are most important when the child is 
at J;he beginning of the stage of technique, and must be really 
carefully thought out by the teacher and presented to the children 
from the beginning. 

It is an excellent plan sometimes, especially with a large 
class where the teacher cannot possibly give quite so much indi- 
vidual attention, to have what may be called “ drill ” before the 
children begin to paint. This means questions by the teaclier 
and quick answers from the children concerning their materials. 
" How should the paint be squeezed out ? ” “ Where should it 

be placed on the palette ? ” and certain other que.stions concerning 
the consistency of the paint, etc., which the teacher feels will help 
the children to paint well whatever she has prepared for them. 
This need not make the lesson at all stiff or formal, but should 
arouse keenness and make the children alert. It will also train, 
them in habits of forethought, which is one of the most valuable 
habits, and is particularly trained by water-colour painting. 

If by any chance it is really impossible for each child to have 
a small paint box, the next best thing is for the teacher to squeeze 
the paint on to the palette round the edge as before explained, 
so that the children May at least mix their own colours. 

Teacher’s Illustrations. — In making illustrations for children 
in the kindergarten the teacher must remember that small children 
are incapable of understanding a very elaborate picture. It is 
better, especially if the teacher finds illustration diffichlt, to keep 
to very simple types, and to make a point of having the drawing 
and colouring, of what is there, good. It may be helpful to some 
to know how to set about making a simple illustration. First 
of aU, it is often impossible to bring into the illustration everything 
which was mentioned in the story or nature lesson, or whatever 
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the teacher is illustrating, therefore she must think first anS 
decide what is the most important thing to illustrate. Having 
settled this in her own mind, she needs to think of one or two 
more points before putting her ideas on paper — e.g. (i) Where 
shall I place the horizon ? (ii) What shall form the background ? 
(iii) What the foreground ? (iv) Which shall be the lightest 
:*.6pot ? (v) Whfch shall be the darkest spot ? {vi) Where is the 

, light coming from ? * 

As regards colour, the teacher must, above all, keep it clean 
and clear. Avoid black, greys, and browns for shadows. Mix tihie 
complementary colour in order to get shadows or a darker tone 
of the same colour. Black may be used for outlining if the illustra- 
tion is done in flat wash. This is a very effective way of doing 
illustration and suitable for-young children. The three landscapes 
on Plate XXVIII. are examples of pictures painted in flat wash 
and outlined : (a) illustrates the story of the Mill, which is told to 
the children in the autumn term in connection with the Harvest 
Course, (h) illustrates the orchard, with the apples ready to be 
gathered in for ,the harvest, (c ). — ^This is a picture such as 
may be used on a nature chart for February. Very interest- 
ing nature charts may be made for each month, with a part 
cut off for a picture illustrating the character of the month and 
the rest ruled out for the children’s news and observations. 
The children are always keenly interested to see what the new 
picture for the month will be. These illustrations are for use 
in a kindergarten, and are therefore very simple. 

Colour Charts. — Plate XXIX. (i), (ii), and (iii), are three colour 
charts which may be helpful to those who do not realise the way 
in which colours are obtained. • 

The first one shows the six spectrum colours, the colours of 
the rainbow— namely, the three primary colours, red, blue, and 
yellow, and in between, the colours which are derived from mixing 
two of the •primary colours together. The second chart shows 
again the six spectrum colours and in between colours that are 
hues of the spectrum colours. They are arranged as follows ; 
Red, orange red, red orange ; orange, yellow orange, orange yellow ; 
yellow, green yellow, yellow green|; green, blue green, greeik blue ; 
blue, violet blue, blue violet; vtolel, red violet, violet red. If 
IV— -8 
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these colours are mixed with more water, they become tints ; i 
mixed with black, they become shades. There can be severai 
shades or tints of all these colours, according to the amount ot 
water or black mixed with them. 

Chart (iii) represents the six spectrum colours with their 
greys. That is, red and green mixed give grey, blue and orange 
give grey, and mauve and yellow, grey. Thest^ colours, which 
when mixed together give grey, are called complementary colours. 
They are the colours which should help in giving warm shadows 
in painting, instead of blacks and browns. By mixing any of the 
pure colours in the charts with grey, colours in half intensities 
may be obtained. These are the soft-greyed tones which may be 
used in designing later, when the children have had more ex- 
perience with colour. 
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Assumptions. — It is assumed throughout this article that some 
skill in the manipulation of- tools has been acquired. The work is 
suited to boys of the age of eleven and onwards. It is not actually 
necessary for those setting out on such work to have had a definite 
training in manipulative skill, but such training will be an obvious 
advantage. A boy who has been educated on handwork lines in 
his earlier years— ^in paper, cardboard, strip or light woodwork — 
will naturally have an advantage, from the point of view of skill, 
over one who has received no such training. 

The Models. — The models are intended to be made so far as is 
possible the full size so that the work may have the element of 
reality to the boys. Some of course arc impossible in a school 
workshop ; but where this is so, it is suggested that the work be 
carried out just as it would be in a full-size model, that is, the 
processes employed in fastening, etc., should be identical, though 
the models be made in a workable size suited to the exigencies of 
the workroom. This will serve as a fitting preparation to the 
construction of the same or similar models when the boy is faced 
with the real problems of life in the home, on the farm, or life in 
the country. 

Though firimarily intended for rural schools, the models are 
not unsuited to town schools. In fact, it is not an uncommon 
experience to find in the latter schools boys who have a real desire 
to make such models, and where this is tlie case it is advisable to 
encourage the desire, for by such njeans acquaintance with tbe life 
of country dwellers is made more actual. 
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Sufficient details are given for the work outlined in the following 
pages to be executed by those with the preliminary training 
mentioned above. Much is left unsaid in order to give each one 
undertaking the work an opportunity of deciding some of the 
points himself. It is the intention of the writer that the models 
should only be regarded in the light of examples o.^ “ possibilities.” 
A thousand and, one other objects will suggest themselves after- 
wards to those who desire to pursue the subject further. 

The work has been divided into three sections, but many other 
objects may be made, which include a combination of the materials 
mentioned in the several sections. 

Woodwork 

Potato Smasher (Fig. i). — In smashing up food for sheep and 
pigs a potato smasher is frequently re- 
quired. A stout piece of wood for .the 
head should be obtained, and a hole bored 
in the centre, while the bottom of the 
inside should be made a little wider to 
allow of the “spreading” of the end of 
the handle (which may be a part of an 
old broom stick) when the handle is driven 
in with a wedge. Make a saw-cut in the 
end to be fixed into the head, and lightly 
insert a wedge. When the handle is 
driven into the head, the wedge drives 
up into the saw-cut, and prevents the 
handle from coming out in use. 

Garden Tool Rack (Fig. 2). — Unless it 
be hung up above the floor, it is some- 
what unpleasant — not to say dangerous — 
to tread unwittingly on a rake or hoe, and 
suddenly receive a blow from the handle. 
To avoid this, a rack may be easily fixed 
on the wall of the toolhouse to take all 
the usual tools. A piece of wood about 
3 in. itvide and i in. thick is /all that is necessary. Space out 
the places for the various tools — rake, spade, hoe, fork, etc.. 
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and cut out at suitable intervals pieces of the wood suitable 
for the handles of the respective tools to rest in. The length 



Fig. 2 ^ 

of the rack will depend on the number of tools and the wall 
accommodation. Two or three holdfasts should be driven into 
the wall to support the rack, or pieces of wood nailed to the 
wall on which the ends of the rack may rest. 

Bucket Rest (Fig. 3). — Instead of the usual hoop used by farm 
hands for carrying two buckets containing water or other liquid, 
a framework, simple but effective, similar to the one shown in the 
sketch may be contrived. It has the advantage that it can easily 
be put away when not in use, and it occupies little space. Prepare 
two pieces of wood say 3 ft. long and i i in. x i in. Near the ends 
of each piece bore a hole large enough for a stout rope to pass 
through. Cut two pieces about a yard long, and knot one end of 
each ; pass each through the holes made and knot the other ends 
to form the frame shown. Walking within this frame (with a 
bucket outside each rope end), carrying pails of water, etc., is 



Fig. 3 

much easier mechanically than a/llowing them to bump ^gainst 
the legs. * 
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Boiler Rack (Fig. 4). — When things are boiled in large quantities 
it is sometimes necessary to take them out of the boiler to see if 
they are “ done.” In order to do this more conveniently a rack 
is frequently provided to lit along the back of the boiler, such as is 
shown in Fig. 4. The bars act as a sort of strainer while the two 
rails are made to fit obliquely round the circle o^ the boiler top. 
It is necessaiy in the case of linen and other delicate fabrics to 
have the screws or nails, by which the bars are fastened to the rails, 
of copper or galvanised iron in order to avoid ironmoulding the 
linen, etc., which would follow the use of ordinary nails or screws. 



Fig. 4 


The sketch explains the construction and the sizes will vary 
according to particular needs. 

Root Tray (Fig. 5). — ^Itnot infrequently happens when planting- 
out time comes tliat^ roots and young plants have to be carried 
from the cold frame to the bed or border. In order not to crush or 
injure the plants, they may be carried in some such vessel as that 
shown in the accompanying sketch. This is a framework about 
16 in. X 12 in. x 5 in. made of wood, the sides in. thick, and 
the ends ^ in. thick. Other sizes may be desired, and the material 
should be of corresponding thickness. As there is no solid bottom 
to this framework, the whole will be made more rigid if the corners 
are b(^nd with pieces of tin. jl'his may be obtained from a dis- 
used coffee-tin, or other similar article cut to the necessary size. 
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Four pieces will be required about 4 in. x 5 in., and bent in the 
form required to fit the corner as shown at A in the figure. These 



pieces of tin should be nailed with small tacks, so that the latter 
do not come through on the inside of the tray. A piece of fine wire 
netting should be stretched and nailed on the bottom of the frame ; 
and with the addition of a shaped piece of wood at each end to 
serve as a handle, the thing is complete. It would also serve as a 
riddle or sieve for light coarse soil. The frame might also be made 
from a good strong box from which the bottom has been removed. 

Hand Frame (Fig. 6). — This may be conveniently constructed 
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from quite an ordinary box, or four sides may be nailed together 
to form the four sides according to the size required. Having 
decided on this, nail round the inside edge about f in. from the 
top a narrow wooden rail or bead (sec A in Fig. 6) about | in. 
thick and | in. wide. Next cut out a piece or pieces of glass 
to fit on the top of the rails. In order to keep the glass in 
position, nail a second rail on the inside of the fop edge above 
the piece or pieces Of glass. On the ends of the frame nail 
suitable pieces of wood to serve as handles, so that the frame 
may be carried easily irom place to place. A slope may be given 
to the glass, as indicated in the figure, in order to get more 
sunshine, or the box may be left the same depth all round. 

Riddle Rails (Fig. 7).— In order to facilitate the riddling of 
ashes — the dust of which is often used to “ lighten ” heavy soil, 
and the cinders for “backing” a fire — a rack composed of two 
rails and held apart by two struts may be usefully employed. 
The bin or box or midden into which the dust falls will deter- 
mine the length of the rails, and the width of the riddle the length 
of the struts. These latter may be simply nailed to the former by 
good long nails, but a better result will be obtained by mortising 



Fig. 7 


the struts into the rails as shovl'n at Fig. 7, A. This will render 
the frame more rigid and hence' more serviceable. 

Brewer’s Paddle (Fig. 8). — When home brewing is undertaken, 
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a paddle for mashing the brew 
is a useful article of the house- 
hold. For this obtain a handle 
about 5 ft. long and in. 
thick. Shape the handle end 
round with ^lane and scrape 
with rasp or a piece of broken 
glass, and smooth with glass 
paper. Use four pieces of 3 in. 
dowel rod for the rails, or if 
these are not available, round 
off a piece of wood 3 ft. long 
and f in. diameter. At equal 
distances in the square end of 
the shaft bore four holes in. 
in diameter, and corresponding 
holes in the side pieces A and 
B. Drive the four rounded 
rails through the holes 
’ of the shaft, andmakc 
,l|' a saw-cut in the end 

of each rail ready for 
iiji a hardwood wedge. 

Ji Fix the side pieces A 

and B on to the rails 



Fig. 8 



and drive in the 

wedges, taking care that the latter are at right angles 
to the length of the sides (or across 



the fibres of the wood) in order to avoid 
splitting. Plane off the rough ends of 
the wedges on the outside, and drive 
a small nail through the shaft and 
each rail. 

Potato Spade (Fig. 9). — Obtain a 
piece of strong wood — preferably beech 
or (^k^ — and shape it much the same 
as the blade of a spade, or^y larger 


(see? 9, A). The top end which is to 


Fig. 9 
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be attached to the handle should be tapered off as shown in the 
drawing A, A. The bottom end of the handle should be tapered 
in the opposite direction, so that when placed together they fit 
and form a round continuous handle. Glue these two faces to- 
gether temporarily, and through the joint bore two holes to take 
two quarter-inch bolts and nuts. Screw the nuts qp tightly, and 
bind round the wlmle length of joint with copper or galvanised 
wire, driving the end o\ the latter into the wood of the handle to 
prevent it unwinding. 

4s this spade is only used for lifting and rolling the potatoes 
from a cart, or “ shovelling,” it is unnecessary to have an article 
finished to the same pitch of excellence as one used for much 
heavier work, such as digging heavy sods. 

Coal Trug (Fig. lo). — The 
accompanying drawing 
shows a very useful form of 
coal scuttle, and one very 
simply made. Cut out two 
pieces of wqod (about | in. 
thick) for the sides as indi- 
cated in the figure. Screw 
on a piece the same thickness 
15 in. long and 12 in. wide . 
for the bottom, and nail on 
a piece 9 in. x 12 in. for the 
back. Cut a piece 12 in. x 6 in. for the top, and screw this in 
position. On the top of this piece, screw a handle of brass or 
bronze. Two feet screwed on to the front end of the bottom will 
tend to keep the coal from falling forward, and out of the box. 
The feet may be made from small cotton bobbins or one large 
one cut into two. Give the whole trug a coat of stain, and 
varnish on the outside. The shape and sizes may be varied to 
suit circumstances, while an ordinary box cut down to ‘the shape 
shown will also serve the same purpose. 

Egg Box (Fig. ii). — A difficulty frequently experienced by 
farmers and others who keep a litge number of fowls is to know 
how to sjtorc the eggs conveniently. There is a practical way of 
overcoming the difiiculty. Fithcf make or obtain a suitable box 




BY GEORGE F. JOHNSON 


123 


for the purpose ; the size will depend on the needs of the case. 
Nail strips of wood across the inside of the ends, as shown in the 
diagram, sufficiently wide apart to allow the eggs to rest in the 
holes of the trays without being broken by contact one with 
another. For the trays obtain several pieces of wood about I in. 
thick — one pV^ce for a tray — according to the size and number the 
box will take, and bore suitable holes for the eggs. Arrange the 
front of the box so that it will open on hinges, and when closed in 
position fix a small hook and screw-eye for fastening it securely. 
The hook and eye may be made from ordinary wire if the fgrmer 
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are not easily accessible. In order to facilitate cariying, screw on 
each end a handle or a strip of wood to serve as such. 

Plant earner, or Hand Barrow (Fig. 12).— In a large garden 
this is absolutely necessary, and in order to make it, obtain a 
length of* about 12 ft. or 14 ft- of wood, ij in. square. From this 
cut off two pieces for the sides about 4 ff- 6 in. long, and two 
shorter pieces about 2 ft. long for the cross rails. These should be 
tenoned (as shown at A, Fig. 12) into the sides at such a distance 
from the ends as to allow for the shaping of a suitable handle on 
the projecting pieces. The mortices in the sides should then 
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be made, and the four pieces driven together. Bore a hole | in. 
in diameter through the sides and tenons of the rails (B, Fig. 12), 
and drive a wooden dowel into each of these. The frame, with 



the exception of the shaping of the handles, is now complete. 
A good form of handle is shown at C in the figure, but a simple 
rounding off of the ends will suffice for all practical purposes. A 
box has now to be constructed in order to rest on the framework. 
This box may be of several kinds, according to purpose. In the 
first place it may be quite detachable from the framework ; or 
it may be made without a bottom, and the framework covered 
permanently with pieces of wood to act as a floor ; or it may be 
made with only one removable side. In any case the framework 
should be strengthened by fastening in each corner a triangular 
block as shown in the figure. 

Grain Scoop (Fig. 13). — A scoop similar to the one shown in 
the sketch is very easily made from part of a grocer’s cheese tub. 
Cut out a piece of sound wood about i in. thick for the back end, 
make a handle from part of a broomstick, and insert the end of 

this in a hole bored in the 
back.. Wedge this ’from the 
inside at right angles to the 
fibres of the wood. Take a 
* piece of cheese tub of suitable 
size, and carefully steam and 
» bend to the shape of the eiid 
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piece. Carefully nail this in position with flat-headed nails, and 
bind round the end with a strip of tin or thin iron. Bevel off 
the front edge of the scoop until the thickness does not appear, 
so that the scoop will be forced the more easily into the grain. 

Dairy Table (Fig. 14).— A simple form of table of home con- 
struction, frequently found in country districts, is one shown in 
Fig. 14. It is made from two pairs of crossed legs, braced together 
underneath to preserve the most essential feature in a work table, 
viz. rigidity. Cut off four pieces of wood 3 ft. 6 in. long and 
2 in. square and cross-halvc them (A) in the middle, so th^t at 



the top tliey arc 2 ft. apart and the same at the bottom. Cut two 
other pieces of wood 'I in. thick, 2 ft. long and 3 in. wide, and screw 
these across the top of the legs as shown at B. Saw and plane the 
tops and bottom of the legs so tliat they are horizontal. Now 
brace the legs together at the centn; by .screwiiig on each side a 
piece of rt'ood 4 in. wide ;< | in. thick .x 3 ft. b in. long. The stand 
is now ready for the top to be fastened to it ; which should be 
done by screwing through the top into the rails (B) or from the 
underside of the rails into the top by driving the screws in askew. 
In addition, to prevent the top from warping, and to hold the 
pieces forming the top the better together, battens" may be 



126 SPECIAL WOODWORK AND METALWORK 


screwed on the underside of the top across the fibres. It will 
be well also to dowel the pieces of the top together before fixing 
to the framework. 

Garden Harrow (Fig. 15). — This implement is one that saves 
a vast amount of labour in harrowing a garden after it has been 
dug ready for planting. It acts in a smaller way like the ordinary 
field harrow ; but instead of being one for horse power, it is in- 
tended for hand power.' The rings and rope attached to the front 
constitute the means of dragging. The framework is made from 
five pieces of strong heavy timber (oak or beech), halved together 



as shown at A in the figure. Three pieces should be 2 ft. 6 in. 
long and two pieces 2 ft. long, and all about 3 in. wide and in. 
to in. thick. When the framework has been constructed, bore 
seven holes 4 in. apart in the front and back pieces, smaller than 
is required for a good stout 6 in. round wire nail. In the middle 
bar bore six similar holes, arranging them so that they are opposite 
to the spaces of the front and back bars. . When this is d^ne, drive 
a 6 in. round wire nail through each hole. Along the top of each 
of the three cross bars screw a piece of wood ^ in. thick to prevent 
any tendency of the nails to come out. Fix a good strong cord 
to the front as shown in the sketch, and tlie implement is ready 
for use. * 
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Lifting Jack (Fig. 16). — This is a Useful model for lifting carts, 
etc., when adjusting or cleaning them. A post about 2 ft. 6 in. 
to 3 ft. high and 3 in. x 6 in. is mortised into a suitable base, and 
supporting blocks (A) fixed all round. The slot for the lever is 
made about 2 J in. wide and 8 in. deep ; three holes f in. diameter 
are bored through each side, corresponding with one another, in 
order to carry ‘the pin which adjusts the height of the lever. The 
lever itself is about 3 ft. long, 2 in. thick, and 3 in. deep. The 
handle and toe of the bar are shaped according to the sketch. In 
order to strengthen the holes in the sides of the post it would be 
well to face the outside 
with some thin sheet 
iron. The lever pin is 
made from 10 in. of 
round iron as at B ; or a 
simpler form can be made 
by flattening the end of 
the rod, and drilling a 
hole as at C. This pin 
should be attaclled to the 
side of the lever support. 

Three holes should be 
bored through the side 
of the lever for the pin 
to pass through, and if 
possible the sides of the 
lever about this part 
should be faced with sheet iron in the same way as the sides of 
the post were faced. 

Rustic Work 

Its Value. — ^The value of this kind of work lies in the fact that 
the material is easily obtainable in country districts and that 
it is easily worked. No great demand is made on manipulative 
skill in the use of tools, but the exercise of care and thought are 
needed for the production of well-made models. Rigidity and 
stability are two of the essentials in constructive work of this 
character. Another advantage is the artistic and natural "appear- 
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ance of the material. Fences, gateways, and many other objects 
may be made in this natural wood, and a more artistic setting is 
given to the surroundings than when such objects are constructed 
merely for use. There is no reason why, as well as being useful, 
an object should not be given a “ natural” touch ; more especially 
where surroundings are so unspoiled by the hand, of the artificer 
or the marks of the machine. 

Tools. — The tools required are very simple ; chief among them 
being the knife, the saw, and the hammer. A little practical 
experience in the use of the first of these, and in the nature and 
possibilities of the material, will suffice to put the worker in a 
position to do a great deal of the work outlined. 

Garden Sticks (Figs. 17, 18 and 19). — Simple and effective sticks 
for Various garden purposes may be made from natural wood, 
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twigs, boughs, etc. Fig. 17 shows a common form of plant label, 
which is made by splitting down the middle a twig about | in. in 
diameter, and smoothing it off with a knife. It will be best to 
shave off the rough wood below the pith in order to obtain a smooth 
surface on which to write. Fig. 18 shows a layering stick used for 
layering carnations. This is a stick of natural growth with the 
remains of a branch twig (A) projecting. All that isTequired is 
for it to be trimmed up and pointed. In Fig. 19 is shown a pliable 
twig (willow, poplar, or ash), used at the end of a row of peas ; one 
is placed at the end of each row, and black cotton stretched from 
end to end and tied to these bent twigs. All that is required here 
is for the ends of the twigs to be pointed. 
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Line Winder (Fig. 20). — Where prepared wood is not easily 
obtainable a line winder may be made from two pieces of natural 
wood. These are cut to fit each other near the middle, somewhat 
after the manner of a cross-halving joint, and firmly nailed or 
screwed at this point. 
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Flower Pot Stand (Fig. 21). — Another simple model and one 
capable of elaboration into a flower pot staging is that shown in 
Fig. 21. The sketch is self-explanatory, and no instiuctions as 
to making it are needed; suffice it to say that the pieces of wood 
composing it should be as straight and regular as possible. 

Plant Ladder (Fig. 22). — This is quite a common model in house 


window flower pots for 
fuchsias and similar plants, 
but few people seem to em- 
ploy natural wood for it. 
The central stake will de- 
termine the size of the 
model, which may be small 
for a flower pot or large 
enough for a garden plant 
running to several feet in 
height. The strength and 
Fig. 22 thickness of the twigs used 
will depend on the size of 
ladder to be made. The nailing should be 
carefully performed where a small ladder is 
made, and if necessary the nails must be 
clinched at the back to prevent the pieces 
coming apart. 

A Garden Brush (Fig. 23). — After hav- 
ing gathered sufficien^t birch twigs, pr others 




Fig. 23 
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suitable, to make the garden brush or besom, arrange them 
round a stale or handle. This latter may be an ordinary 
broom-stick or a fairly straight tree branch. Divide the twigs 
uniformly round the stale and bind tightly with galvanised iron 
wire. Wire is preferable to the usual twig binding as it can be 
tightened better and the twigs bound more securely. In order to 
prevent the handle from coming out, the binding wire should be 
securely fastened through the liandle, leaving a Dee end to which 
the other end may be twisted when each piece of binding is finished. 
Three bands are shown in the figure, but four or more may be 
employed if necessary. 

Window Box (Fig. 24). 
— A box of a suitable size 
for the window-sill is ob- 
tained (a grocer’s currant 
box serves very well) . or 
one should be made to fit. 
In either case the front side 
and two ^nds are covered 
with cork bark or split 
branches of trees. This is 
done by means of galva- 
nised iron nails, and as g. 
window-sill usually slopes 
outwards, two pieces of wood should be nailed or screwed to 
the bottom of the box, so as to make the box stand level on the sill. 
When this has been done, the cork bark or split twigs should be 
arranged and fixed in such a way that they will hide the two 
battens fixed to the bottom : that is, they will project below the 
bottom of the box to a depth equal to the depth of the battens. If 
this box is not intended for a window sill, it will possibly be better 
to cover all the sides instead of the three shown. 

Rustic Tubs (Fig. 25, 26). — Ordinary butter tubs, or similar 
ones, may be made to look very effective in a garden or walk by 
fixing to them split or whole pieces of branches or cork bark. 
The latter is more effective when arranged in “ disorder,” while 
the fo^’mer look well when worked into some geometrical pattern 
or design as in Fig. 26. A combination of whole and split branches 
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or cork bark or ordinary tree bark gives a very effective and 
“ rustic ” appearance. 

These same tubs make excellent garden vases if mounted on a 



good stout tree stump, sunk firmly into the ground, and supported 
on each side by smaller pieces nuih'd to the stump at an angle of 
about 45“, and wedged in the ground witli brick bats, etc. These 
vases arc frcqucijtly found in gardens and lawns, and do not offer 
any difficulty to the “handy” man. 

Smaller boxes may be made with or without a bottom, and 
ornamented in the 
same way as the 
above. 'I'hese 
smaller boxes serve 
very well as covers 
for flower pots to 
stand inside, and 
are suitable for the 
garden or the house 
and hall. 

Gipsy Kettle 
(Fig. 27). — This is 
a simple stand of 
three pieces, wired 
near to the top to 
resemble the tri- 
pod used by gip- ^ ♦ 



Fig. 27 
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sies. A wire loop is left hanging from the centre, where the 
three pieces are bound, and on this the flower pot or basket is 
suspended by three wires. An ordinary tree-pot, if planted with 
some form of hanging foliage, looks well ; while if some climbing 
creeper grows in it, it will find its way up the wires of the sus- 
pended pot and over the poles forming the tripod, thus giving 
it an artistic setting. ^ These tripods may be made any size, and 
the tubs and boxes shown in Figs. 25 and 26 may be substi- 
tuted for the ordinary flower pot. The advantage of the above 
model is that it can be very readily moved from place to place. 

Hanging Basket (Fig. 28). — 
Baskets such as the one 
sketched in Fig. 28 are made 
from branches about \ in. thick, 
and as far as possible uniform 
in thickness. The shape may 
be arranged according to wish, 
as this is dependent on the 
length of the- pieces and their 
arrangement. I'he basal shape 
having been decided upon, it 
becomes a matter of taste 
whether its sides slope inwards 
or outwards, and whether they 
are straight or curved. The 
principle on which the baskets 
are constructed is this — bore 
a liole near to the ends of the 
sticks, and through these holes 
thread a piece of galvanised 
iron wire with a ring bent on 
the end of each, pne wire for 
each corner. When all the pieces are threaded, cut off the 
wires the required length, and bend a loop or ring on the top 
end ; or gather the wires together into a larger ring at the top 
for hanging purposes. 

Rustic Bridge (Fig. 29). — A plank bridge is often found in 
country districts, and is not difficult of const#uction. Six or eight 
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uprights will be required according to the length of the bridge. 
The two at each end should be fairly stout and sunk into the 
ground, and fastened to the plank by strips of thin iron round the 
post,. and nailed to the plank. The middle posts should be fastened 
to the plank in a similar manner. A long hand-rail (or two if 
necessary) shouM be fastened to the upright posts with good 
screws, and bound round with thin iron strips and these nailed. 
The spaces between the posts may be filled in with shorter pieces 
in irregular manner if desired. 
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Rustic Table (Fig. 30). — A simply constructed table may be 
made as shown in Fig. 30. Four legs of sound timber are selected 
and joined in pairs by a foot-rail (A), with good screws. Holes are 
bored in two battens into which the legs fit tightly. These battens 
are screwed to the underside of the table top, and nails are then 
driven through the top down into the tops of th^ legs. A stay 
should be screwcd,to the two leg rails to give rigidity to the legs, 
If the table is a large one, supports should be fixed diagonally 
from the middle of the underside of the table to the leg rails, 

which will render the table 
more rigid still. In the draw- 
ing the legs are shown upright, 
but they may also be fixed 
wider apart at the bottom 
than at the top to further in- 
crease the stability. 

Rustic Chair (Fig. 31). — A 
piece of ordinary wood should 
be used for the seat, and it 
may be square or slightly 
narrower at the back than at 
the front. For the framework 
of the chair, obtain two pieces 
of rough bough about 2 ft. 9 in. 
long, and eight pieces about 
18 in. long. Commence with 
the back by screwing the top 
cross piece to the long legs, 
and next fix the rail (A) on 
which the seat is to rest, about 16 in. from the bottom. Then 
the other back rail can be fixed, a little nearer to the top rail 
than to the bottom one (A). Cut off two pieces for the front 
legs the same height as the seat rail ; bore two holes in the 
batten (B) to receive the front legs, and wedge in position. 
Next screw the seat to front and back rails. Cut two supports 
for the legs, and shape the ends of these hollow to lit the legs 
closely^. Drive a good nail through the legs into these rails. 
Arrange a cross rail (D) to fit, between the, leg rails, and fit to 
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them as in the other cases. Use bronze or blue 
screws, and cupheads if thought desirable. 

Tree Protector (Fig. 32). — The ugly fences one 
frequently sees erected round trees to protect them 
from damage by man or beast may have as sub- 
stitutes others^ which, at any rate, are more in keep- 
ing with the ‘'natural’' surroundings. Fix three 
or four or more posts, according as to wUether it 
is desired to construct a triangular or square fence, 
into the ground around the tree it is desired to 
protect. It will be well to dip the ends of the 
posts in tar before fixing them in the ground, in 
order to prevent rotting of the wood. Smaller twigs 
or branches are cut and nailed on to these posts to 
show either a regular trellis pattern or an ordered Fia. 32 
irregularity. In nailing on these smaller pieces, a 
weight of some sort should be held at the back of the post 
where the nail is being driven, so as to reduce the chances of 
shaking the structure and rendering it unstable. 

Trellis Archway (Fig. 33). — Archways 
of the type shown in the sketch may be 
constructed by fixing fairly stout natural 
wood into the ground, packing well 
round with brick-bats, and beating the 
earth tightly round the foot of the posts. 
Ihe sides and top section may be made 
separately and fixed together when they 
are made. Similar precautions will have 
to be taken, as vdien making the tree 
protector. It may also be advisable if 
the structure is on the “heavy” side 
to use several angle-irons (as shown at 
A) to support the larger pieces of wood. 
These should be nailed or screwed on 
the underside of the wood. As an alter- 
native to this, the larger pieces may be 
bound with thin sheet iron — such as is 
Fig. 33 f uscd for packing cases — and nailed f hereto. 
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Rustic Gate and Fence (Fig. 34). — The size of the gate will be 
conditioned by the width of path desired, and the height by factors 
which make a gate necessary. Two good sound posts 4 in. to 
6 in. in diameter should be well soaked in tar at the bottom before 
being inserted in the ground. If tar is impracticable the ends 
may be charred in the fire instead ; this will serve equally well. 
Pack these well in the ground, by battering in brick-bats and 
clinkers, and see that so far as possible they are parallel to one 
another and upright. If a fence is to be attached, similar posts 
will be required at the other end, unless a wall or some other 
object will serve as a stay to which the long cross rails may 
be fixed. When these are fixed in position, the wickets (A) of 
split branches may be nailed to them. As an alternative to 



wickets irregular pieces may be attached, giving a less formal 
appearance (B). The gate may be either of the wicket pattern 
as shown in the sketch or it may be made with a strong frame 
of side posts and cross rails, and filled in with irregular branches 
similar to the fence described above (B). As an addition an 
archway may be attached to the gate-posts and a climbing plant 
trained to grow round it. 

Rose Bower (Fig. 35) -Tn Old English Gardens and in some 
modern imitations of them a rose bower is no uncommon thing. 
This is made by either fixing posts in the ground where necessary, 
or utilising existing trees where suitable. The main thing is to 
have an irregular trellis work of branches and twigs, not too close 
together, in order that the rambler or climbing rose may spread 
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itself over the whole struc 
ture—the rose trees being, 
of course, planted so that 
this may be accomplished > 

with due care and train- 
ing of the yQung shoots. 

Eventually in the rose 
season the structure be- 
comes a “ bower of roses,’' 
which completely envelop 
it. 

The one shown in the 
sketch is fixed against a wall, but modifications to suit in- 
dividual needs and tastes may be similarly constructed. A 
continuous archway or tunnel may be made by fixing posts 
along a path, and connecting these in a manner similar to that 
shown in the sketch. It is essential to see that the heavy 
sup|)orting pillars are well and firmly fixed in the ground, or it 
is possible that^the structure, under stress of storm or wind, may 
collapse. Smaller structures of the same kind make effective 
clumps" on which other climbing plants may show themselves 
oft — such as Sweet Pea, Canary Creeper, etc. 

Field Shelter (Fig. 36).— On large farms where cattle and sheep 
are left out in the fields all night and in all weathers, rough shelters 
are very convenient. The essential feature is to have the corner 

posts firmly fixed in the 
ground, and the cross pieces 
for holding and bracing the 
whole structure together 
firmly and rigidly fixed to 
these. A substantial cross 
piece should run from one 
tront post to the other, and 
from one back post to the 
other, joining the tops. At 
the back also one will be 
needed across the bottom, 
Fig. ^6 and ouc across the* middle. 
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The same will be necessary for the sides - these are indicated 
in the diagram, some in dotted lines. The front is open en- 
tirely on one half, and half open on the other half. 

The method of fixing the larger posts is shown in the diagram 
at A and B ; the end of one piece (A) is cut in a wedge shape 
while a niche is cut in an upright piece (B) to fil;, this. This is 
afterwards “ spiked ” by driving long nails through each piece 
into the other at cohvc‘nient places. The sides are boarded up with 
rough tree trimmings, which may easily be obtained from the 
forester, or when the merchant is preparing timber for market. 
• A r&fter (or several if necessary) is placed across the top of the 
structure, and either rough tree trimmings, twigs or straw, or a 
combination of these, used to cover the shelter. If straw and 
. twigG are used, the roof may be “ thatched” by using coco-rope, 
which is common enough in the country. To preserve the wood, 
the whole structure may be given a coat or two of tar. 

Metalwork ^ 

Some General Hints. — A few general hints on the chief processes 
employed in this section will not be out of place. 

Forging . — When this is necessary care should be taken to avoid 
burning the iron by allowing it to become too hot. A clean fire 
also is essential ; that is, clinkers should not be allowed to form 
in the fire, or when they do form they should be cleared out with 
a poker or rake. In forging a point care should also be taken to 
commence at the end of the iron in order to weld up the fibres. 
If this is not done the iron will not clo.se up afterwards, but fray 
out like the untwisted fibres of a rope end. 

Riveting . — In riveturg it is necessary to see that the rivet fits 
the hole without being too tight. When the actual riveting is 
being done, the rivet should be hammered round the edge, and 
the hammer gradually worked towards the centre, so as to spread 
the head evenly over the sides. Care* should also be taken to 
prevent the edges of the head being frayed and split. These 
remarks apply to hot or cold riveting. 

Soldering .— one important essential in this work is cleanli- 
ness — clean iron, and clean surfaces to be soldered. The iron to be 
“ tinne(i” is heated — not to redness — and dipped in the spirit (or 
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for boys preferably “ Fluxite ”) ; then it is put on to the solder, 
and the copper 'covered by a thin layer of solder. The parts to 
be soldered should be cleaned— with emery if necessary— and 
smeared with “ Fluxite” or spirit. The tinned iron is then held 
on the parts to be soldered, to heat them, and gradually drawn 
along the joini. When the joint is finished it should be wiped 
with whitening or chalk, washed, and wiped dry. 

Stable and Wall Hooks (Fig. 37).— Useful hooks for the wall may 
be made from a disused hurdle or from a bar of iron from an old 
” unclimbable ” fence. Other scrap metal may often be employed 
to advantage. The essentials of a wall hook are a good driving 
point and a suitable end for the front. First heat the end to be 
pointed, and hammer out to a point with four sides that is, 

y 

I'lr. ^7 Fig 38 

pyramidal — or flatten on top and bottom sides to make a chisel 
point or wedge shape. This latter is the more suitable for 
driving in between courses of bricks ; but in either case when 
making the point, begin by hammering the fibres together at the 
end, and gradually working away from the point. Having done 
this, cut off the length of iron recpiired for J;he complete hook, and 
turn up the end as at A or B (Fig. 37), according to need. It may 
be desired to forge an “ eye or ring at the end as at C ; in that 
case a sufficiency of rod must be left to form the circle. 

Ceiling*Hooks are made by turning a hook on each end of an 
iron rod after having pointed the metal at each end by hammering 
(Fig. 38 D). The ends are turned, as shown in the sketch, in the 
same plane but in opposite directions. 

Gate Hooks (Fig. 38, E and F) arc made usually from I in. round 
iron ; an “ eye” i‘i forged at one end, and a hook at the other 
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— as seen in the diagram. The hook may take the form of a 
bend and curve, or it may be a simple bend as seen at F. 

Poker (Fig. 39). — A simple poker suitable for boiler fires may 
be made by turning an “ eye ” on one end of an iron rod | in. in 
diameter, and pointing the end slightly. Both these processes are 
performed after heating the iron to redness, and working the 
operations on an a'nvil or an improvised one. A rail from a dis- 
used fence will form an excellent medium for this model. 



IIG, 39 
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Sewer Scraper (Fig. 40).— In country districts and on the farm, 
a small sewer or drain is often laid by others than sanitary experts, 
and frequently, as might be expected, these get choked, and a 
scraper, such as the one shown in the sketch, is very useful. An 
eye ’’ is forged at one end of the handle, or it may be omitted 
if thought desirable. On the other end a round disc of sheet iron 
is fixed. This is done by drilling a hole a little smaller in diameter 
than the shaft, and filing a collar (A) on the end of the shaft so 
that when the smaller rivet is driven though the hole in the disc, 
it may be riveted on the opposite side. The size of the disc will 
of course vary according to circum-' 
stances, but 4 in. would be a useful 
size. 

Handles (Fig. 41). — It is some- 
times convenient to be able to fix 
handles to tubs, barrels, and heavy 
boxes. Such handles may be made 
from material similar to that used 
for wall and stable hooks. The 
ends are flattened out as in A and 
B, and these flattened pieces drilled 
to take a stout screw. The shape 
(half-round or square) is a matter 
of choice. 

A Sack Lifter is shown at C (Fig. 41). It is a modified form 
of A. It is made wide enough for the hand tb grip comfortably, 



Fig. 41 
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while the two ends are pointed and turned up in order to stick 
into the sacking. 

A Bucket Handle (D) is also a modified form of A. A stable 
bucket may be made from a grocer’s lard bucket or tub. Plates 
with holes (E) should be screwed firmly on to the sides of the 
bucket, and a^liandle made to fit the same. 

Foot Scrapers (Figs. 42, 43). — This model n ay be made in one 

piece of metal by bending, 
as shown at A, a piece of 
round or rectangular iron 
rod. The arm B is forged 
with an edge on the top, 
which is to form the scraper. 
At the end of this arm forge 
a point for driving into the 
wall. The square end at 
the bottom of the upright 
pieefe should be fixed into the ground, and well packed down 
with brick-bats, to keep it steady. In fixing, of course, the 
pointed end of the arm is first driven into the wall and then the 
upright is firmly packed in the ground. 

Another and perhaps simpler type of scraper is made by driving 
a piece of iron about 9 in. long, 2 in. wide and I in. thick into the 
wall, and allowing the other end to rest in a groove cut in a piece 
of wood, which is embedded in the ground. Forge a chisel edge 
on one end of the iron blade and cut a groove in an upright piece of 
wood (about 2 in. square), as shown in the figure, just wide enough 
to take the blade. When the iron has been driven into the wall 
the wood post is fitted and fixed in positioi it should be soaked 
in tar (to prevent decay), and well rammed about with brick-bats. 

Horse Scraper (Fig. 44). — A handy scraper for grooming a 
horse is made from a piece of hard 
brass (A) or polished hoop-tron about 
1 1 in. wide, 8 in. long. This is fast- 
ened to an iron shaft (B), which is 
fixed into a wooden handle. For 
the shaft obtain a piece of iron rod 
about 6 in. long and f in. in dia- 





Fig. 42 
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Fig. 44 
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meter. At one end of this file a rivet and collar (C) and at the 
other forge down to a square tapered point. Drill the blade 
in the centre with a hole to take the rivet (C) and rivet the blade 
on to the shaft. The blade should be filed smooth, the ends 
rounded as shown in the drawing and polished with emery cloth. 
The shaft should now be driven into a suitable diandle -a por- 
tion of a broom eftalc, shaped, and either bound with wire or a 
ferrule fitted on the end. The curve shown in the figure may 
be strengthened by hammering with a round pane hammer along 
the^middle on something hard, in order to make the blade very 
slightly convex on the outside. 

Milk and Cream Cans (Fig. 45). — 

Very useful tins are now supplied by 
tradesmen containing various commo- 
dities, and these tins can be made use- 
ful about the farm or home by a little 





work on them. A tin is sometimes obtained which requires a lever 
to lift the lid. In order to render this serviceable as a paint can, 
solder a piece of tin (A) on either side at the top, and make a handle 
of wire by bending into shape. vSmall canisters can be treated in 
the same way, and ui^ed for small quantities of milk or cream, 
particularly if there is a good lid. 

Solder a piece of wire, shaped as at B, on the sides of the can 
below the reach of the lid. Through these “ eyes'" the handle is 
made to work. Shape a handle, and solder on to the top of the 
lid, but in order to prevent the edges of the lid handle cutting 
any one, bend over its edges on to the inside. 

Pail Brush Holder (Fig. 46), — This is a “tidy"" for hanging 
on to the top rim of a bucket, to hold brushes, soap, etc. Cut out 
a piece' of tin-plate (or thin sheet iron) to fit an ordinary bucket, 
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allowing for a piece to turn up (A) to prevent articles from falling 
into the water, llie depth of the turn-up should be about 2 in. 
and the whole tidy should, when fixed in position, extend over 
about one-third of the bucket. Two pieces of strip iron— that 
usually used for binding boxes will do very well — should be 
riveted togetl>er at right angles as shown in dotted lines in the 
plan, and the sheet metal again riveted to ihese strips. The 
extended strip (B, C, D) should be bent over to clasp the rim of 
the bucket, as shown in the diagram. It is obvious that the 
bends (B, C, D) arc not made so that the tidy is in place per- 
manently, but that it may be used with and removed from any 
bucket. 



Fig 47 




Apple Cover (Fig. 47). — This is not so difficult a model as may 
appear. Cut out a piece of thick tin-plate about 5i in. x 2 \ in. 
and from one side of this cut out a piece shown in the shaded 
portion (A) of the diagram. Bend this tin into a cylinder about 
I in. in diameter, round a rod or tube, and solder, so as to leave 
an opening for the core to be cleared from the tube (B). Bore a 
hole in a wooden handle (C) the same diameter as the cylinder 
B; and about in. deep. Fit the tube into this hole and plug 
with a piece of wood to lit the inside of the tin tube. Take care 
that the plug does not fit too tightly, or the handle may crack. 
Before using this model, see that all the exposed edges of tin-plate 
are carefully “ tinned,” or rusting of the iron will ensue. ^ 
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Milk Strainer (Fig. 48).— The most difficult part of this model 
to construct is the conical portion. The easiest way to do it — the 
empirical way — is to cut out a ring as shown in the lower part of 
the diagram, and from this to cut away (the shaded portion) just 
as much as will be necessary— this will be found by trial — to make 
the remaining piece into a truncated cone when itiis bent up into 
position. When ^his has been done satisfactorily and soldered, 
two bands of tin are required, one for the top, and the other for 
the bottom. Wire one edge of each band and solder the parts 
together as shown in the drawing. 

*A piece of brass wire gauze must now be cut in order to fit at 
the bottom of the conical portion (A) and soldered in position. 
In order to prevent rusting, the edges where the tin has been cut 
should be “ tinned ” by running over them with a tinned iron. 

A modified form of this model might well be made in tin-plate, 
for use as a funnel or tun-dish, but with a long neck. 

Fire Shovel (Fig. 49). — From 
a piece of thin sheet iron cut 
out and bend up the body of 
the shovel. The plan is shown 
in the upper part of the figure. 
Bend up the sides and end 
along the doited lines ; the 
pieces marked F are to be bent 
round the back of the end, and 
drilled and riveted to it. The 
handle is made from either 
round or flat iron bar ; a ring 
for hanging up the shovel is 
turned at the top end (A), while the bottom end (B) is flat- 
tened out and bent down almost at right angles in order to give 
the desired angle to the shovel when fixed in position. Drill a 
hole through the middle of this flatteitud end, and another of the 
same size through the middle of the back. Make a rivet to fit 
these holes, heat it and rivet the two pieces together hot. It 
may of course be done with the rivets cold, if the other methoc 
is impracticable. 

Dukt Pan (Fig. 50) .—This is very similar in construction tc 
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the fire shovel, though the shape is slightly 
different and tin-plate may be used instead 
of sheet iron. Plan out the metal accord- 
ing to the desired size, and bend up the 
sides and back into position. If tin-plate 
is employed, wjre the edges and solder the 
parts together. If sheet iron is used, rivet , ) fig. 50 

the sides and back together as for the 
fire shovel. To attach the handle, which may be made from a 
piece of broom handle, use a good nail with a good flat head, and 
drive it through a drilled hole in the back— in the case of sheet 
iron — or force the nail through the tin into the handle. In order 
to support the handle, solder the end of a strip of tin on to the 
back, at each side of the handle, and nail the other end to the 
sides of the handle. Also solder a triangular piece to the back, and 
nail the point of this to the handle (A). If the body has been made 
of sheet iron, then it is useless to try solder for this purpose, and, 
therefore, rivets must be employed. 
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XL VIII. STRING WORK . 

> , 

By Miss C. Ferris 

Principal and Head Mistress of Westbourne House School, Penarth 

Its "Educational and Practical Values. — This interesting branch 
of educational handwork has some very considerable advantages. 
It forms an attractive class subject, in which the children usually 
• take great interest. It can be adapted to children of very different 
ages. It has been very successfully taught to children of five and 
six years old, and makes interesting employment for boys and 
girls over ten years of age. 

Including as it does bead-threading and all the work ^that 
can be done with the different sizes of macrame twine, it gives 
much scope for appreciation of form and colour, and also for 
original designs. The varied colours of the beads and the string 
will satisfy the child’s craving for colour, and provide useful 
material for training in the selection and combination of colours. 
Art revels in colour, and we are always trying in our gardens, 
our houses, and our clothing, to find the best colour effects. 
When Froebel prepared his material for the kindergarten, colour 
was for the first time introduced into a system of elementary 
instruction disconnected from drawing and painting. 

It gives the children the power of working with their fingers 
deftly, accurately, neatly, and nimbly, and has the advantage of 
requiring little in the way of tools besides the child’s own fingers. 
It also has the advantage of training the fingers of both hands 
at once in precision and suppleness. In the more advanced 
knotting and macrame work the children should be encouraged 
to train their judgment by using their past experience as a guide 
for deciding the lengths of string necessary for the work to be 
done- and the combination of knots most suitable for the efficienc} 
of the article to be made. 
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^binentary knotting and bead work, or the two combined, 
made excellent use of for training in number, and even 
and 'accurate spacing and measurement. For instance, tying 
single over-hand knots in a length of string at even distances of 
f^inch impresses the idea of the inch very definitely on a child’s 
mind. ‘ 

The tying of knots and making of splices iii cord for various 
uses can be used to illustrate some of the simpler mechanical 
principles, such as levers, friction, the power of the wedge, and 
the equality of the strain on every part of the rope. -■ 

The subject is a valuable auxiliary to domestic crafts, ensuring, 
as it would do, a knowledge of the best methods of handling all 
the ropes, lines, and strings in use in an ordinary house, from 
the safe fixing of the possible fire-escape rope to the fastening 
and repair of the common clothes-line. 

In the garden, also, its uses are manifold, including the tying 
of plants and trees, the making of fruit-nets and hammocks, and 
the uSe of strings instead of sticks for various climbing plants. 

It appeals also to thfe lover of outdoor sports, from the time 
when as a boy he uses a piece of twine, or whip with a string lash 
for his tops, and more string for his kites, to the time when he 
can make his own tennis or cricket nets, bind his bats and hockey- 
sticks, join his fishing-lines, and master the knowledge of rope- 
joining necessary to an accomplished yachtsman. 

Its History. — String or cord made from different vegetable 
fibres twisted together seems to have been used at different 
periods of man’s history in different localities. Some of the 
implements used in the stone and bronze ages had their parts 
tied together with string. Doubtless the earliest method was 
to use thin strips of leather for this purpose. But string made 
of flax, not hemp, has been found in the remains of the Swiss 
lake-dwellingj, knotted into fishing-nets. The present Australian 
natives make excellent fisning-lines by twisting a fibre much 
resembling coir in appearance. Some of this native twine is 
very fine, and is used for threading native beads. An arrow- 
head from the Swiss lakes was attached to the shaft by a ligature 
of string (Fig. i). The American aborigines, in the tipie of 
Christopher Columbus, obtained fire by drilling sticks into holes 
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in dry wood; and among the American Indians of more f^cent 
times it was a common practice to make a bow to turn this drill 
with. The string for the bow was made from a thin strip of 
leather. Thongs of leather were used in Scotland as late as the 
third century, for ships’ cordage. But in the south of Europe 
long prior to the t’me of Caesar the manufacture of cord from 
vegetable fibres Was 'practised. 

Fine Twine or Thread 

« 

Bead Work (fiom the Anglo-Saxon heade, a prayer). — The 
small balls now called beads, either made of iron, pearl, garnet, 
an^ber, or crystal, were used as ornaments in prehistoric times, 
while glass beads were made almost as soon as the art of making 
glass was discovered. The Egyptians, Greeks, and Romans made 
use of them as oinaments, and the Druids before the Conquest 
of Britain used annulets, or large perforated balls of glass, in their 
religious rites. The English name of bead came from the prkctice 
of using these strung balls for telling off the number of prayers 
recited. 

The greater number of beads used in bead work are made at 
Murano, near Venice, but there are also manufactories in Germany 
and England. Large quantities of coaise beads are sold to the 
natives of America and Africa, for embroidering their garments, 
etc., and the taste displayed often puts to shame the work of 
more civilised nations. For a long time beads for needlework 
were made with but few varieties of colour, but during the last 
hundred years many additional colours and sizes have been 
manufactured, thus giving a much greater scope in their arrange- 
ment. 

Bead Threading. — The first and simplest work under this 
heading is bead threading. Done with large-sizetl beads {e.g. 
•7 or '8 cm. in. diameter) this forms' a valuable occupation for 
children of kindergarten age. The knowledge of colours and 
their tasteful combination, and the scope for working out original 
designs are important features in this work, as is also the practice 
it gives in elementary number. A first simple exercise is the 
threading of large beads on one, string in a certain order of colour. 
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e.g, the primary colours to start with. Curtain chains can be very 
simply made in two contrasting colours. Fine macrame twine 
should be used, and the ends finished off with brass or bone rings 
(see Fig. 2). It is well to fasten the thread, doubled, on to one 
ring before commencing the chain. 

vSmaller beads require finer thread, and are only suitable for 
older children. Very fine bead threading is bad for the e3^csight 
if done at all continuously. The threading should be done with 
a fine straw needle, and a large variety in colour and design can 
be obtained. A pretty necklet can be made to imitate daises, 
white with yellow centres, to which may be added some green 
beads to represent the grass. Fig. 3 gives the detail of these, 
sufficiently enlarged and with beads separated, to show the 
mode of threading. For the first design three threads knotted 
togctlier are required, and for the second four threads. Fine 
linen thread, or silk should be used, and it must be fine enough 
to admit of the tlireaded needle passing through a bead which 
has already three threads running through it. By selecting beads 
with rather largq bores this may be easily done. 

Fig. 4 shows a design which may be used conveniently for a 
serviette ring. Fine wire may be substituted for thread, 'with 
good results, where greater firmness is required. This applies 
generally. 

t hirty years ago the art on the Continent was carried to great 
perfection, very minute beads being used, and worked into flower 
patterns of great delicacy. The beads are generally sewn on 
fine canvas (see Fig. 5). They must be sewn singly with fine 
waxed sewing silk with a tent stitch across two threads of the 
canvas on the slant. Berlin patterns m 5 y be obtained, but 
they are mainly floral, and the work is better suited to geometrical 
patterns. It is very lasting, and is easily cleaned with a damp 
sponge. Damp does^not spoil it, and the colours do not fade. 

^Bead work when used as a trimming, as shown in Fig. 6, is 
made of fine beads, generally black, all of the same size. The 
only foundation required is a narrow strip of braid upon each 
side. String twenty-two beads for the first row, and commence 
the pattern by putting a needle and thread, on which five beads 
have been strung, through every ^sixth bead. 



ISO ;^ING WORK 

Bead Mosaic Work consists in uniting together beads wil^iout 
any foundation. The beads used are long transparent :*i^es 
variously coloured, which are formed by this process into hanging 
baskets, lamp shades, etc. Thread the beads upon linen thread 
in order as to colour and pattern of the first row ; in the next 
and in all other rows, thread each bead singly, and pass the thread 
through the bead abbve and beyond it in the preceding row. No 
bead can be placed under this threaded one, so that only half the 
number of beads are used in the rows after the first one, and 
th§ work presents a battlemented appearance while in progress. 
Always commence the work in the centre of the pattern, whether 
the design is round or square, and, one side finished, return to the 
middle, and from there work the other. The designs are all 
geometrical. 

Beading on Cloth Materials. — A simple design for beading on 
velvet, cashmere, or some similar material is shown in Fig. 7. 
With care it may be worked without the trouble of transferring 
the pattern to the material. A straight line ruled with chhlk is 
all that is needed, the beads are sewn on in sets of three, those 
lying straight along the line being put on first, and the slanting 
lines afterwards. 

Millinery Sprays. — Threaded on wire, beads can be used very 
effectively for sprays for millinery, mixed with loops of ribbon in 
the front of a hat or bonnet. A spray of this sort (Fig. 8), in 
two colours or shades, can be made in the following way. Take 
a piece of wire about 20 in. long, thread on it thirty beads, 
alternately one of each colour. Put the two ends of the wire 
together, keeping the beads round the loop at the other end, 
twist this loop three' or four times so as to make a stalk. Then 
putting about twenty- four beads on each side wire, twist in the 
same way. Before making the next two loops, twist the wires 
together for a few turns to form a stem. ^ , 

Bead Work Trimmings. — Bead work on net is largely used for 
trimmings, and looks well executed in white or black bugles, as 
well as with fine beads of any colour. Mark the design out on 
a strip of stiff glazed calico or cartridge paper, and tack net 
the colour of the beads over it. Thread the beads singly 
upon ‘fine sewing silk, and sew them on the net so as to fill 










the pattern under the net. When finished, take the net off 
the pattern. 

Method. — In teaching b^d and string work to a class of young 
^children, it is well to vary the methods used, so as to bring out 
the different capabilities of the pupils. The method of dis- 
covery, based»as it is on the real meaning of the word education, 
stands undoubtedly first. The child’s reasoning and imaginative 
powers are called into play, and he learns to express himself. 
All means of self-expression tend to clearness of thought, as the 
child sees outside himself, in definite form, the result of ^yhat 
may have been a rather indefinite mental picture. The children 
may be shown a simple finished article, such as a string of beads, 
arranged in some particular manner as to number and colour, 
and asked to see who can produce one just like it. In learning 
to knot string, this method is not quite so easily applied, and 
it will often be found necessary for the teacher to have a coarser 
kind of cord for demonstrating to the class. The children can 
thefl follow the actions as they are done. An interesting and 
useful competition game can be occasionally played by letting 
the children work together from the dictation of the teacher, 
thus training them to work from verbal instructions ; and then 
to compare the results at the end. Done under time-varying 
limits, this gives a good test of complex mechanical accuracy. 

Covering with Twine. — Fine, coloured macrame twine may be 
used as a covering for rings, either bone or brass (the latter are 
stronger), and these can be made up into various useful articles. 
The method of covering is shown in Fig. g. In the figure the 
loops are shown separately, but they should, of course, be pushed 
tightly together so as not to show the ring at all. 

To cover these rings thoroughly and evenly forms a con- 
venient finger-training employment for children of about six 
to eight yei^rs. The necessary material is inexpensive, and the 
single looping of the twine being mastered, the pupils do not 
require constant assistance from the teacher, as is the case with 
a good deal of handwork for young children.. They will probably 
need help at first with starting a new ring and finishing off neatly. 

The rings may vary in size, those from about J in. to i in. 
in diameter being the most convenient, and when they arc covered, 
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they may be made up in various ways. Threaded on ribbon or 
braid, as in Fig. lo, they will make into pretty serviette rings or 
curtain chains. They can also be sewn into sets of dinner mats. 
Fig. II shows one way of arranging these. For this purpose it 
is well to be careful about the colours of the twine, as some of 
the brighter ones would be liable to cause stains df any liquid 
were spilled on them. ‘ 

The buttonhole rings are improved by filling in the centres. 
When the ring is fully buttonholed, pass the string through the 
edge of the first stitch and make the ring complete. A bodkin 
or bast needle can be used. Pass the string across to the other 
side of the ring under two stitches, and cross over and return. 
There will be three strings tightened across the centre of the ring, 
widening towards the lower side. With the same string weave 
to and fro until the centre is filled (Fig. 12). 

Mats and various small articles can be made by^ buttonhole 
work on either wire or cane frames, or on cardboard moulds 
which can be bought for the purpose. A lather quicker way of 
covering these frames, when a large quantity is required, is with 
a crotchet hook. Ihis is done by drawing a loop under the 
frame, or through the ring, from back to front, and then pulling 
the twine through both loops (Fig. 13). . 

Thicker Twine Work 

Weaving on Cardboard.—Passing on to the thicker macrame 
twine, one of the simpler ways of using it is the weaving of twine 
on cardboard foundations. The warp should be of rather thicker 
twine than the woof, find as it is scarcely visible in the finished 
work (showing only in the centre of a di.sk), the colour is not very 
important. A long, strong packing or bast needle is the best 
implement to use for the weaving. The twine cannot be used 
in great lengths, but, if firmly tucked in at the back, the starting 
of a fresh piece is imperceptible. Disks and cylinders covered m 
this way make up into pretty little boxes, which can be fastened 
with a button mould covered with twine, and a buttonholed loop, 
or two loops. 

The' cardboard disks and cylinders can be obtained from any 
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good firm supplying school stationery and requisites. They can 
also, of course, be made by hand at home, but the bought ones 
will be found more satisfactory, and will save much labour. 

The same work is often done with a woof of bast, but twino 
*is a more uniform material, and will give a wider range of colours. 
Fig. 14 show» the method of stringing and covering the disks 
and cylinders, and also an example of a lin>_died article. 

It is necessary to have an uneven number of holes in the disks 
and cylinders, to make the weaving come on alternate strands. 
This has been found a suitable occupation for boys and girls of 
seven and eight years. * 

There is another method of covering these disks and cylinders 
with twine, which does not necessitate an uneven number of 
strands threaded on the cardboard. Instead of weaving bver 
one and under one as in ordinary basket work, you pass the 
needle under one of the cords and then back over it and under 
again. This forms a firm rib, and quite covers the foundation 
strings. It takes longer than the other method, but produces a 
rather more finished article (Fig. 15). The edges should be 
finished off witl/a flat plait of string, which can be sewn on through 
the original holes. 

Covering Balls. — String makes an excehent covering for home- 
made balls, and a class of boys will get very keen on the making 
and covering of balls for their own use. A good foundation for a 
ball of this kind is a lump of cork roughly rounded and covered 
with rag. To secure a good shape and a fair amount of resiliency, 
it is well to wind this tightly over with wool (very thin strips of 
old woollen rags will serve the purpose, though not quite as well). 
This may then be covered by ha^ang the hand portion of an old 
leather glove sewn compactly over it. 

To cover with string, it is necessary to tie at least two, and 
preferably yiree, circles of string round the ball, and then proceed 
as shown in Fig. 16.* It is the same method as that used in cover- 
ing a ship’s fender. It will be necessary to lessen the number of 
stitches at regular intervals, as the circles get smaller. An 
ordinary packing-needle is the best implement to use for this 
work, though I have known boys do it entirely with their fingers, 
and use pieces of string diligently collected and knotted ^gether. 
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These string-covered balls afford an excellent grip, and can 
used for various boys’ games. Thip cover can be renewed as 
soon as it is worn. 

^ Softer balls for young children’s use can be covered in th^ 
same way as the disks and cylinders. This is done by fastening 
about eight strands of string right round the ball Kke meridians. 
These must be sewn with a few stitches where the strands cross, 
and they can then be woikcd with twine, by putting the needle 
under each strand, and then back and under again. Work round 
and round in this way till the whole is covered (Fig. 17). 

Netting. — Another use for this type of string is Netting. This 
requires a large wooden netting needle, and a round or flat mesh. 

A long stirrup of string to pass under the foot is the best plan 
• of holding the work firm, and this forms a foundation which can 
be easily drawn out when the work is finished. Having filled the 
needle with string, tie the end to the string of the ^tirrup, then . 
take your mesh in your left hand, and hold it firmly under the 
string, close up to the knot just tied ; bring the string across 
the front of the left hand, and back under the s.econd and third 
fingers and mesh, and hold it between the thumb and first 
finger. Then bring the thread loosely back under the mesh, and 
all the fingers, and pass the needle up through the loop held by 
the second and third fingers, between the mesh and first finger, 
under the stirrup-loop, and over the thread held by the thumb 
(see Fig. 18). 

Holding the mesh in the same position, draw the needle 
through, and pull tightly, holding a loop with the little finger 
(see Fig. 19). Continue pulling, and let go first the loop held by 
the thumb, then the loop round the second and third fingers, and 
then to make a good stitch draw the string tightly acioss the 
mesh by pulling the loop round the little finger, and when quite 
close, release that loop also. Repeat this till you haveihe required 
number of stitches. ' ^ 

If the mesh will not hold them all, drop some off the left-hand 
side. Turn the work over, as netting is always done from left 
to right, and place tHe mesh close to the edge of the row of loops, 
and work another row, taking up each loop of the last row. The. 
needle »an be filled when necessary and joined with a knot, but 
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these joinings are best kept at the edge of the .work. Rows of 
the same length will form simple diamonds. • 

If square netting is wanted, the work is begun at one corner 
^ by setting on two stitches only and working two stitches in the 
last loop of each row. When the diagonal of your square is large 
enough, do one row without increase, and then decrease by taking 
two stitches together at the end of each row, till only two remain. 
You can join these by knotting the end of the string at the top 
of them. 

To do an oblong piece of work with square holes, begin as for 
a square, and when the work is wide enough, increase a stitch at 
the end of one row, and decrease a stitch at the end of the other 
row. It is well to mark one side by tying something on, so that 
no mistake may be made. The first-mentioned and simplest • 
type of netting is useful for making garden-hammocks and useful 
paixel bags^ The square-hole netting will make lawn-tennis nets 
and fruit nets. 

fretting can be taught to a class of boys or girls, but it will 
be found that some little practice is needed before they master 
the stitch thoroughly and learn to keep the loops of a perfectly 
even size. 

Knitting. — Knitting string is easier, and often more con- 
veniently managed, than netting. It requires rather less in the 
way of implements, and is certainly more suitable for younger 
children than netting. 

As knitting is such a usual accomplishment, taught almost 
invariably to girls, and now increasingly to boys also, it is not 
necessary to enter here into a full description of the two simple 
knitting stitches, commonly called “ plain ” and “ purl.” 

String knitting should be done in coloured macram^ twine, 
which can be obtained in various thicknesses. The work should 
be kept loose, as the string, not having the elasticity of wool, is 
not quite so easily manipulated, especially if allowed to become 
^ht. 

This work can be employed for a variety of articles, such as 
, mats, bags, etc. A strip of perfectly plain knitting, such as 
ignite a young child could do, worked in stripes of contrasting 
^^lours, and folded over and joined up the two edges, vfill make 
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a useful hand-bag, and only requires two looped handles to finish 
it off. 

Crotcheting. — Crotcheting string is perhaps a little simpler 
^ than knitting, and some children learn it more easily. There is 
not the same trouble with dropped stitches, and the only imple-* 
ment necessary is a crotchet hook of wood, steel, or bone. This 
work is often spoken of as “ crotchet macrame.” It is very strong 
and lasting, and can be used for mantel-borders, bags, tidies, 
flower-pot covers, etc. 

A very strong bag for shopping purposes or carrying books 
can be made as follows : Make a long row of chain stitch of 
sufficient length for the bottom of the bag, and then work round 
and round it, either with double or treble crotchet stitch. If 
preferred in a more open-work style, crotchet one or two chain 
between each, omitting the same number of stitches on the row ' 
you are working on. A fancy border on top makes a good finish. 
The pair of handles may be made with double crotchet along a 
row of chain stitch, and sewed to the bag with fine string. These 
bags, especially if made solidly, that is, without holes, look very 
nice varnished, or stained and varnished, and keep fresh and 
clean much longer. The same may be said of the knitted string 
work. , 

Hairpin crotchet work is a branch of crotchet suitable for fine 
string work. It is done with a bent wire and a crotchet hook 
(Fig. 20). Having made an ordinary loop with the hook, put it 
on the left prong of the fork, and holding the fork with the bond 
at the top and the thread in front, put the thread round the 
right prong and back over the fingers of the left hand, as in ordinary 
crotchet. Put the hook through the first loop and pull the thread 
through, and then through that again. The work is now fairly 
started. Take the needle out of the loop, turn the fork gently 
over to the left, put the hook into the loop and pull the thread 
through the loop on the left prong ; then draw the thread through 
both loops. Turn the fork again and proceed as before. As tKe 
work increases in length, it will slide off the bottorrt of the fork. 

Long strips made in this way can be joined together with the 
fingers or a crotchet hook by pulling the first loop of one strip 
through' the first loop of the second strip, and then the second 
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loop of the first strip through that one, and so on (Fig. 21). The 
last loop should be firmly tied. 

Simple knotting, leading up to macrame work, is suitable for 
children from six to nine years, and it will usually be found that 
they take great interest in it. If a large class is to be taught, 
the teacher should have some thicker cord for demonstrating to 
the class. The string should be soft and pliable. The best for 
ordinary use is the coarse macrame, which can be obtained in a 
variety of colours. Each knot should be finished firmly and 
evenly before the next is worked. 

A good exercise for a first lesson is to give one yard of spring 
to each child. This will give opportunity for calling attention 
to the length of the yard, and by folding the string in three 
the length of the foot also. Let the children divide the string in 
half and then tic a single over-hand knot (Fig. 39) in the centre. 
From this centre knot let the children make knots along the 
string towards each end at even distances of about i in. They 
shotild, of course, have a ruler marked in inches, or a gauge of 
some sort to measure from. This will impress the size of an 
inch on their minds, and will be good practice for their fingers 
in making the knots. This exercise can be varied by making 
double knots instead of single ones, that tying two single over- 
hand knots close together. These strings can be threaded with 
beads above each knot (Fig. 22). Beaded cords like these can 
be made up into window-blinds, curtains, or cornices, and are 
very effective made with transparent glass beads of different 
colours. 

Having made knots in a single string, the children proceed 
to knotting double strings — that is, two st-cings held together and 
treated as one. This lends itself to a variety of uses, having 
much the effect of ordinary netting. Very useful bags for holding 
parcels can^be mad^e by this method (Fig. 23). Three strings of 
about a yard and a half in length must be passed through a ring, 
either bone or brass will do, and then knotted into a loop. 

The rings‘should then be threaded on two sticks the required 
size of the bag, and these two sticks tied together at the ends. 
A circle of cane or wire will serve the same purpose. Each string 
is then knotted with the one next it, and in the nex? row no 
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string must be knotted with the same string as before. For the, ' 
sake of clearness, only one side is shown in the figure. When the ' 
bag is of sufficient depth, knot four strings together tightly and 
fray out the ends to form tassels. The handles may be made of 
similar twine, plaited or corded as described farther on, and’ 
threaded through the rings. > 

Plait and cord making, with twine, is an occupation closely 
allied to knotting. Even the simple plait of three strings (Fig. 24) 
requires some practice before a young child can keep it nicely 
even. This exercise may be followed by the making of a broader 
plait by using two strands together (Fig. 25). These should be 
kept quite flat. Such plaits are useful in finishing off the boxes 
made with disks and cylinders, as they form a firm, neat edge. 

A good spiral cord in two colours can be made by laying one 
string across another at right angles, and then tying two opposite 
ends together alternately with a single-tie knot, each exactly 
above the last (Fig. 26). Strong reins for children to play at 
horses with may be made in this manner. 

A squarer type of cord is made with four strands. The method 
is shown in Fig. 27. Each of the four strands is laid back upon 
itself, and the loops must be kept loose till the fourth strand is 
passed through the first loop, after which all must be pulled 
tight. This cord is very suitable for watch guards, when made 
with fine black braid. This material makes the cord quite square. 

Both the foregoing are taught to young children most easily 
by using twine of different colours. This makes the identification 
of each strand very simple. 

These cords can be used in various ways, such as handles of 
bags, curtain cords, watch chains, and toy whips. They can 
be made into strong circular or oval mats by sewing the cord in 
spiral fashion on a piece of cardboard. This can be finished off 
with a looped fringe, or an edge of plaited string, and paper neatly 
gummed over the back to hide the stitches. 

Macrame Work 

Its Nature and Method. — Macram6 work, in which all manipu- 
lation is done entirely by the fingers, is the next branch of string 
work for us to consider. 






^ThiS iiPtJrk dates back to the sixteenth century, when it .was 
used in Italy. It is sometimes called “ Knotting,” a veii5^ appro- 
priate name, as it consists of a series of different knots' combined 
so as to form designs. It is very strong, and almost everlasting, 
but it has the drawback, when used for such things as bracket- 
drapes or mangel-borders, of accumulating dust. This work can 
also be done in linen thread, crotchet cotton., or silk twist, and is 
used for ornamenting household linen and making trimmings. 

A frame for holding the work is necessary. One of the simplest 
consists of a wooden board about 20 in. by 8 in., with a strip of 
wood nailed on either end to raise the threads a little above the 
surface of the board. A crotchet hook is very convenient for 
use where fingers cannot go, also a supply of glass-headed steel 
pins or drawing-pins to hold down threads. The beauty of the 
work depends almost entirely in the evenness of every knot made. 

A very simple frame can be made from an old slate-frame by 
boring holes about an inch apart round the sides. The founda- 
t^ cords can be tightly strung through these holes, and by 
■stringing the whole frame the cords may be used for practising 
the different bars on. The children might each fill the frame 
in this manner, as it will be easier for them to work the bars at 
first with the centre strings securely fixed. Very good boards 
can be bought for about half a crown, provided with wires for 
fixing the foundation cords to, and a contrivance for tightening 
them when necessary. 

It has been said that it is impossible to teach macrame work 
to a large class, but this has been proved to be a mistaken idea, 
as the work has been successfully carried out in classes of over 
thirty young children, who have learned a member of the exercises 
and to copy patterns illustrated on the blackboard. It will 
be found best to try to keep large classes as far as possible at 
the same stage, either by letting the more proficient pupils assist 
the backward ones, or by their doing a larger amount of one 
pattern. The children should be provided with bags to keep 
their work in, both for the sake of keeping it clean and also to 
prevent the entanglement of the threads. • 

The Macramt Knot . — The work is done from left to right, and 
is begun upon foundation cords stretched lengthwise across the 
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boards. The first foundation cord is only used to fasten the 
threads \)n, the others are always covered with macrame knots. 
A beginner needs to practise tlie various knots and bars, and 
simple stars, etc., before beginning any large pattern, as it is 
not easy to get the necessary regularity at first. This is neft 
suitable work for young children, but is much enjoyed by older 
ones, and appeals strongly to boys. Having fixed your foundation 
cords, which must be double and tight, and with some waste 
allowed at the end, the first one about an inch from the top of 
the board, you are ready to put on your working threads. Fig. 28 
shows two ways of doing this. The knot must be pulled tight, 
being shown loosely in the figure for clearness. Fig. 29 shows 
the macrame knot on the second foundation cord. This forms a 
fine, strong, beaded ridge. The following figures show some of 
the simpler bars that can be made. Many of these can be varied 
by being done with double instead of single thread. 

The Single or Double-knotted Bar is very effecti've (Fig. 30).- 
Having done the macrame knots, hold the ist thread straight 
the board with the left hand, take the 2nd thread and put it 
over the ist, then under and up through tin? loop ; hold the 
2nd thread in the left hand, take the 1st thread in the right, 
put it over the 2nd, then under and up through the loop. Con- 
tinue this with alternate threads. Fig. 31 shows a buttonhole 
bar made with 4 working threads, the 4th being much the longest. 
Hold threads i, 2, and 3 tightly down and pass the 4th over, 
under, and up through the loop formed by itself. 

The Single Genoese Bar is shown in Fig. 32, worked with 4 
threads, the two centre ones being held straight, and knots being 
made with i and 4 ay:ernately. 

Solomon’s Bar (see Fig. 33) is one of the most used. It requires 
4 threads, the knots being done by the 1st and the 4th. Ihe 
ist thread is put behind and the 4th in front of threads 2 and 
3, and each is passed through the loop forified by the other, the 
front thread (4th) going downwards and the back thread (i*st) 
coming upwards. Ihe next stitch, which is really ithe completion 
of the 1st, is the Same reversed, the right-hand thread (which 
is now the ist) going under, and the left-hand thread going over 
threadii 2 and 3. 
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A Star with a Knot in the Centre (Fig. 34) is formed by making 
a bar and curling it over backwards, then working the threads in 
again to the lower part of the star. The star is made as follows ; 
Eight double threads must be put on the 2 foundation cords at 
the top in the usual way, making 16 strands. Take the ist 
thread on tlie left, and slant it to the right, fixing it with a drawing 
or other pin. Work macrame knots on it '.vith the next strings 
as far as the 8th inclusive. Then take the 2nd string (now the 
1st) and slant it along underneath, and make macrame knots 
with strings 3rd to 8th and ist. Repeat this once more on the 
3rd string. This forms one point of the star. For the nfext 
point take the 16th string and slant to the left, and proceed as 
before, but in the opposite direction, that is towards the left. 

Now, using the 4 centre strings, make a Genoese, or Solomon’s, 
bar, with about 6 stitches each side; then turn the two middle 
strings over the top between the two points of the star, and tie 
each to its own working string. To finish the star, take the 8th 
.stiing as leader, and slant it to the left, making macrame knots 
on it, and do the same with the 7th and 6th. Next take the 
gth string and slant to tjie right, and proceed in the same way. 
These stars arc nicely finished off with a third foundation cord 
with nvicrame knots all along. 

It will be found that some of the threads, on account of their 
being used so much more freipiently, use up very quickly. A 
little experience will soon teach the pupil how to allow for this. 
In any case, it is well to cut the threads for the first part of a 
consecutive pattern rather too long than too short, as it is ex- 
tremely difficult to make a satisfactory join. 

A Toilet-table Tidy (Fig. 35) — which may be used as a cover 
to a cardboard foundation or a glass or china one — is an example 
of the way in which macrame work may be used to make 
useful articles. Take 96 strings, it yards long. Take each 
2 together and knot them in the middle to form an ornamental 
edge, then work them with macram6 knots on 2 sets of foundation 
cords. Then tb make a “ leaf,” take the 8th string in the left 
hand and slant to the left, work knots on if with the 7th, 6th, 
5th, 4th, 3rd, 2nd, and ist strings. Take 7th string and slope 
to left and work knots on it with 6th, 5th, 4th, 3rd, 2n<d, ist, 

IV— II 
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and 8th strings. Do the same with eveiy set of eight strings. 
Begin at' the left again and turn the 5th string slanting to the 
right, and work macrame knots with 6th, 7th, and 8th strings, 
also with first 4 strings of the next group of 8. Do another row 
under this on the 6th string, and then repeat all along. • 

When this is done, knot on to another foundjition cord and 
work each 8 into bars with two diamonds formed f)y macrame 
knots with a Solomon’s knot in the centre of each diamond, and 
also in the spaces between the diamonds. Finish with 2 founda- 
tion cords and a fringe of about an inch frayed out. When 
joined, the pattern can be finislied across the join. 

A Handkerchief Sachet is another good example. This will 
require about two balls of twine. Take a foundation cord 30 in. 
long, and knot on it in the usual manner (Fig. 28) 24 strings, 
2 \ yards long. This will give 48 working strings. With every. 

4 strings make bars of Solomon’s knots, 2 stitches in a bar. There 
will be 12 bars in a row. Then leaving the first 2' strings, take 
the next 4, and so on, making 11 bars in the row. Work tl^ese 2 
rows alternately till a square is formed. Then knot 24 strings'^ 
on each side of the square and along the top, where they must 
be put in between the original strings. Pass the foundation 
cord round the square, working all the strings on it with macrame 
knots. Do this a second time to form a firm edge, and put on 2 
extra strings at each corner. 

Do not use these strings to begin with, but with the 48 strings 
on each side make a pattern of diamonds, 6 in the ist row, 5 in 
the 2nd, and so on till you have only i. Each diamond has a 
Solomon’s knot in the centre, as in the tidy. Then take the 
2 strings at each sidg of the triangle and bring them down each 
side like foundation cords, knotting all strings on them to make a 
strong double edge. Cut the ends to about an inch, and fray 
out to make a fringe. The finished work should be lined with 
some contrasting colour. 

A Fringe with Buttonholed Top (Fig. 36). — Five foundation 
cords are needed and strings of yard in length. • Buttonhole a 
few stitches in the middle of each cord and make a loop as shown 
in the figure before knotting on to the ist foundation cord. The 
twisted banister bars between the 3rd and 4th foundation cords 
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are worked with the 2 outside threads, the 2 centre one^^ forming 
a foundation. Lay the left string across 2 centre strings at right 
angles and under the right string. Turn the right string up 
behind the 2 centre strings and through the loop formed by the 
left string. The twist develops naturally, but can be made even 
by putting Ji\y^ left string at regular intervals under the centre 
strings instead of over them. The rest of the detail can be 
copied from the figure. 

The Open Knot (Fig. 37) is useful for covering large spaces, 
or forming a kind of background for a large pattern. The strings 
are used in fours, and the centres are made by working a Solomon’s 
knot one and a half times with each set of strings. In each 
alternate row use 2 strings of the first knot with 2 of the 
second. Large pieces of work can be done with this pattern, and * 
• made up, with or without fringes, into all kinds of articles. 

A Circular Mat (Fig. 38). — To make circular articles, a metal 
ring forms tlie best foundation, and when the outer circles are 
too large for this, wire, cane, or string can be used. The advantage 
of wire or cane over string for this purpose is that it is much 
easier to keep the work^true. It is necessary to cast on extra 
working strings as the work gets fartlier from the centre, and 
in the ;nat shown in the figure this is done on the cane ring, 3rd 
from the centre, between every 4 stitches, and again before the 
4th and 6th rings by looping the extra threads into the sides 
of the stars as shown. 


Knotting 

Its Practical Value. — Lieutenant-riener»l Sir Robert Baden- 
Powell, in his book for Boy Scouts, tells that when in command 
of a larg(; force of native scouts in Soutli Africa engaged in pioneer 
work, he found that out of a thousand men, except one company 
of about sixty, none*knew how to make knots, even bad knots, 
aiTd for that reason were quite useless in the work of constructing 
timber bridges* though about two hundred had to be built. 

But it is not only in pioneer work thatV knowledge of the 
commoner knots and their uses forms a valuable asset. In ordinary 
every-day life it is surprising how useful such a knowledge? is and 
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how, opp,ortunities arise to practise it. Many badly-tied parcels 
go astray' in the post for want of just this knowledge, the string 
with label attached becoming separated from the parcel. Acci- 
dents often occur just because some one did not know how to 
fasten a rope securely. * 

A little of the knowledge of knots is certainly <*f considerable 
practical value. It may seem to some that it is tgo trivial a 
matter to trouble about, and will be easily picked up without 
any special instruction. There is no doubt that a boy, or girl 
for that matter, will often take a little trouble to acquire this 
knflwledge, but one has only to question a large group of boys, 
say from eleven to thirteen years of age, and, unless they belong 
to the Scouts, it will probably be found that they are quite ignorant 
of dny type of special knot. In addition to this, it is not quite 
the simple matter it would seem to be to instruct them. It is' 
wonderful how soon a class will divide itself into two . groups, 
consisting of the more and the less intelligent members, over’ 
such a simple matter as the tying of a reef knot. An appreciation 
of form is, of course, a great help, but a boy who was an excellent 
draughtsman has been known to take -two half-hour lessons to 
learn the reef knot. 

Knots, Bends, Hitches, Splices, and Seizings. — These .are all 
ways of fastening cords or ropes, either to some other object, such 
as a spar or ring, or to one another. 

The Knot (from the same root as knit) is formed to make a 
knob on a rope, generally at the end, and by untwisting the 
strands at the end and weaving them together. But it raa}? 
also be made by turning the rope on itself. 

A Bend (from thcfsame root as hind) and a Hitch are ways of 
fastening or tying ropes together or round spars. 

A Splice (from the same root as split) is made by untwisting 
two ends and weaving them together. 

A Seizing (from the French saisir) is made by fastening two 
spars to one another, or two ropes by a third, or by using ohe 
rope to make a loop on another. 

But these expressions are often used interchangeably. Speak- 
ing generally, a knot and seizing are meant to be permanent, 
and need to be unwoven to be unfastened, while a bend andvfl, 
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hitch can be undone at once by pulling the ropes in the opposite 
direction from that in which they are meant to hold. Yet the 
reef knot can be undone with ease. 

, The various kinds of fastenings are employed in different 
industries, as, for example, weaving, scaffolding, military con- 
struction, as fl^ell as seamanship. 

The governing principle of these fastenings is that the strain 
which pulls against them shall draw them tighter. 

The following are some of the more important knots, etc., 
with their special uses. The figures will mostly supply sufficient 
directions for tying them. 

The Overhand Knot is the first and simplest knot (Fig. 39). 
This is used at the end of twine and ropes to prevent their, un- 
twisting, and is made by taking one end round the other. Another 
knot used for the same purpose is the “ Figure of Eight ” (Fig. 40). 
It forms a rather larger knob than the last. 

The Granny Knot is the first of the double knots (Fig. 41). 
This* really is the only knot most people can tie, and also the 
only one that children learn to do. It is a bad knot, for it slips 
away when a hard pull comes on it, or else gets jammed so tightly 
that you cannot untie it. Though so commonly used, it is best 
to ke5p clear of it altogether, as it is not satisfactory for any 
purpose. 

The Reef Knot (Fig. 42). — This is one of the most useful and 
universal knots known. It is more sightly than the granny, and 
forms a nice flat knot. For this reason it is almost the only 
Icnot used in ambulance work. Tourniquets and triangular 
bandages are always fastened by such a knot. It may be used 
for joining string of all sorts, and ropes, it will not slip (unless 
possibly with ropes of extremely different thicknesses), and it is 
very easy to untie, which may always be done by pushing the 
two bights or loops, in different directions. For children it is a 
ugeful knot for bootlaces. It is also safe for tying up parcels. 
The two ends at one side must both go either down or up through 
the loop. The habit of always tying a knot,in this way, without 
having to watch your ends, is soon acquired. 

The Sheet Bend (Fig. 43) will come in rather appropriately 
.here, as it is useful under circumstances where a reef knot might 
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possibly tail. It is used to join string or rope of different thick- 
nesses, which will then be quite safe from slipping. Make a 
loop with one rope, and pass the end of the other up through 
the loop, and put the end under its own standing part. This is» 
also called the Weavers’ Knot, being the one commonly used for 
joining broken threads in a loom. * ' 

The Overhand Loop (Fig. 44) is self-explanatory. 

The Slip Knot (Fig. 45), which may be instantly unfastened 
(not the running noose that is usually understood by the term), 
caij be made by first tying a reef knot, and then putting one 
of the ends back through the bight, and leaving a loop. This 
will give a sure hold, but can be instantaneously released by 
puljing the end forming the loop, as in an ordinary bow. 

The Fisherman’ s Knot (Fig. 46) is made by laying the ends 
of two pieces of string or rope alongside each other in opposite 
directions, and making with the end of each a single overhand, 
knot round the other. These two knots will then run close up 
to each other, and can be undone by the ends simply being pulled 
apart. It is often u.sed for joining fishing-lines, and may also 
be used to join lines or ropes of different 'thicknesses. 

The Middleman’ s Knot (Fig. 47) is made in a similar manner 
to the last, but with one piece of cord only, folded back in a 
loop upon itself. This loop will not slip when the knots are 
drawn together, and is often used to make a halter. 

The Boldine Loop (Fig. 48) is another very useful loop that 
will not slip, and is the one in most frequent use. Make a 
twist or bight in the standing end of your rope, pass the end 
up through this, round the standing part, and down again 
through the bight. This loop is the one generally used to put 
round a person being lowered from a building or drawn up from 
below. 

The Bowline on a Bight (Fig. 49) is made similarly to the 
last, but with the doubled end of the rope, and the standing 
and other ends are then passed through the loop formed by the 
douljling back of tlje rope. This is used for the same purpose 
as the last, and makes a more comfortable sling for a man than 
the single bowline, but takes rather more rope. Running bow- 
lines are formed by making a bowline round its own standing 
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part. These are the most common arid convenient temporary' 
running nooses. 

The Sheep Shank (Fig. 50) is used for shortening cords such as 
tent ropes, etc. Gather up the amount to be shortened into a 
loop pulled long, then with the two standing parts make a half- 
hitch rouncj #ach end of the loop. This brings us to the hitches. 

The Half-hitch (Fig. 51) is made by passing the end of a rope 
which is round a spar round the standing part and through 
the bight. Two half-hitches, or a Double Hitch, are commonly 
used for mooring vessels to posts or rings, and are capable of 
resisting to the full strength of the rope. If the end is bound 
to the standing part, it is impossible for it to get jammed. 

The Clove Hitch (Fig. 52) is very well known, and extremely 
useful. Pass the end of the rope round a spar or pole, crc/ss it 
over, pass the end round again, and put it under the crossing 
piece. • The great advantage of this fastening is that it will stand 
a strain without slipping either lengthways or downwards. 

•The Timber Hitch (Fig. 53) is made by taking the end of a rope 
round a spar, then round the standing part, then several times 
round its own * 

The Carrick Bend (Fig. 54) is a very pretty, symmetrical knot. 
Carefcilly drawn on the blackboard, it forms quite an interesting 
drawing copy. The figure shows the arrangement of the inter- 
lacing bights. For practical use the ends should be fastened 
securely to their own standing parts. This bend is used to unite 
two hawsers, which will have to run freely through a hole, as 
connecting them with two bowline knots is a very clumsy way 
and is liable to jam in passing through a narrow space. 

Finishing Knots. — To proceed now to« knots for finishing off 
the ends of ropes. These are made by untwisting the strands 
at the end. It is very useful to know how to make a neat finish 
at the end of a piece of rope or cord. If, directly a piece of cord 
is obtained, the encf is neatly finished off with what may be termed 
an “ end splice,” though, strictly speaking, it is not a splice at 
all, waste i 5 prevented. When the end becomes unravelled, 
many persons cut the frayed part off each time the cord is used, 
and so it becomes shorter and shorter. 

And here it may be worth while to state how this untwisting 
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may be remedied. I remember how it puzzled me as a child 
to find that when a three-stranded rope became untwisted at 
the end, and one tried to twist it up again, it would not stay 
twisted as at first. The solution of this is to twist each strand 
the reverse way, as one gives it the necessary twist to match* 
the twist of the rope. This simple reverse twist ipakes all the 
difference, and gives the strands a grip on each other. 

A Crown (Fig. 55). — ^To make a proper end, it is necessary to 
begin with what is called a Crown. Untwist about 3 in. of the 
rope, which is in all probability a three-stranded one, though 
the 'same directions will apply equally well to a four-stranded 
rope. Most hempen ropes are three-stranded, but there is now 
on the market a quantity of plaited rope, especially in cotton 
' rope; which cannot be manipulated in at all the same manner as 
the ordinary twisted rope. Turn each of your three ends down- 
wards so as to form an upright loop, and put the end qf each 
through the loop of the next. Pull this evenly til! it is quite 
tight. This forms the “ crown,” and having made this, all tiiat 
is needed is to interlace the three strands with the strands in 
the standing part of the rope, under oqe apd over one is the 
method. Take each strand in turn and put through under the 
strand nearest it. Each goes under a different strand. .Then 
over the next, and under the next, and so on. 

If the cord or rope is stiff, it will be found necessary to use 
some sort of tool to hold open the twisted strands while the ends 
are put through. On board ships a marling-spike is used, but 
a round piece of wood about 8 or 9 in. long, and i to in. , 
in diameter, tapering to a pointed end, is easily made, and serves 
all purposes for splicing. This is commonly called a Fid. 

A Wall . — To make a thick knot at the end of a' piece of rope, 
you begin with what is called a wall (Fig. 56). This is exactly 
the reverse of a crown, and is made by turning the three strands 
upwards and passing each upwards through the loop formed by 
the next one. Having pulled this tight, you next make a crown*, 
and the two combined form a spherical knot. The size of this . 
may be increased at Vill by using longer strands, and following 
them each through the same places as before a second or even 
a third time. A very heavy knot may thus be formed. These 
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knots are used sometimes to finish off the end of a climbing rope 
in a gymnasium ; they are also used to make the ends of liandles 
for wooden buckets. 

Splicing. — The Short Splice, ' or Joining Splice, is used to join 
Itwo pieces of rope of about the same thickness, and forms the 
only neat method of repairing a broken clothes-line or a box- 
cord. Having untwisted, or '' unlaid,’' 3 or 4 in. of the end 
of each piece of rope, you fit them into each other somewhat in 
the manner of dovetails, that is, each strand of each end lies 
between two stranci^ of the other rope, and the whole is pushed 
together as closely as possible (Fig. 57A). This is called ‘‘ mai^y- 
ing’' the strands. Then, holding down one set of strands close 
to the rope they lie along, proceed to plait the other three strands, 
taking each in turn, under the fixed strands of the firm pare of 
• the rope. They must run in a contrary direction to the twist 
of the jope, and the ends are put through by means of the fid. 
If each set of strands is put through twice, the join is absolutely 
secure. A neat tapering finish is made by taking only half a 
strand for the second or third pulling through. The splice, should 
be well sfretehf^rjj^ nnd if necessary hammered into shape, and 
then the ends of the strands neatly cut off close (Fig. 57B). 

TI^c Eye Splice, or Loop Splice, is the next simple one. Its 
uses are almost too numerous to mention, but it is a neat way of 
making a loop for a running noose for cording boxes or fastening 
ropes. It is made by bending the end of the rope round, leaving 
the loop, of the required size, of firm rope, with a few inches 
.of unlaid strands below. Enter the centre strand under a stand 
of the fixed rope, and the other two in a similar manner on their 
respective sides of the first, pass each thvough again, working, 
of course, as ilcarly as possible at right angles to the twist of 
. the rope. 

If neatness is desired, halve the strands, and pass through 
once more, and cut *011 smooth. If mucli wear is to come on the 
l(^op, as for instance in putting up a swing for children’s use, or 
hanging a tnijDeze, the eye splice should be done round a piece 
of metal, shaped to fit it, called a '' thimble.’^ 

A Flat Seizing is used to lash two parallel ropes together. 
The size of the seizing-line should be about one-sixth , that of 
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the cop^ to be joined. An eye is spliced in the end of the seizing- 
line, and it is rove through and round both ropes. A number 
of turns are then taken round the two ropes. These may be 
done slackly at first, and then when the end is pushed down 
through the turns, the whole may be tightened, or two cross 
strands may be taken as in Fig. 58, and the end majilje pushed up 
through, and a w’all*knot made to hold it fast. It is not neces- 
sary to mention the many other varieties of seizings, as they are 
almost entirely connected with nautical w'orl^. 

How to Finish off Bindings. — It may be useful here to tell 
how to finish off, a binding, such as on a bat or hockey-stick, 
securely. To do this, bind the last eight or ten rounds over a 
long separate loop of twine of about the same thickness as the 
binding twine, the bend of the loop pointing in the direction you 
are binding, and then put the end of the latter through the loop, ' 
pull under the rows of binding, till tight, and cut off close. If 
required very near the end of a stick, bat, or rope, the binding 
string can be bound over its own end by putting it over th(! top 
at each turn. The end, which must be left long enough below 
where it enters the binding to allow of -gi' d grip, can then 
be pulled tightly down and cut off. 

String Buttons. — It is useful to know how to make buttons 
of string or leather boot-laces. The method of doing this is 
show’n in Fig. 59 a, h, c, d. The two natural ends left when the 
button is completed are a convenient means of fastening it on, 
as each end can be pushed through a separate hole, and the 
two ends finished with a reef knot at the back. This makes a? 
very good top for a lady’s hat-pin, worked with a tan leather 
boot-lace round the knob of an ordinary glass-headed hat-pin. 

Plaits and Rings. — A continuous plait of the same description 
as the button is sometimes used to make a neat finisn to an’ 
eye splice. It can also be used to make serviette rings (Fig. 60). 
The easiest way is to twist the cord round tlie fingers of the \eh 
hand, as shown in Fig. 61. Put the end from right to left under 
the right-hand string on the back of the hand, puli the left-hand 
string over the right, and put the end from left to right under 
what is now the left-hand string, pull the left-hand string back 
under fee right and put the end from right to left under what is 
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now the right-hand string, pull the left-hand string ov^^r once 
more and put the end from left to right under what is now the 
left-hand string. Take this off the hand, and it will be found 
•that the end will lie alongside the beginning of the plait. Now 
follow the string round, keeping it lying flat by the other till 
the plait hae*as many strands as you require. These rings look 
well done in stiff coloured blind cord, and tuey can also be done 
in cane. 
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for Educational Handwork 

What to Make, and Why. — The question of liow far handwork 
and science are of mutual service is not an easy one to settle. 
First there is the obvious trouble that science comes later in 
school life than handwork, and relies upon handwork training 
for much of the manipulative skill needed in the making oTcxperi- 
ments. Frequently boys who commence science at say thirteen 
years of age discontinue handwork as a time-table subject,- the 
new work giving all the old training, with much in addition. This 
is the sequence difficulty. 

Ne.xt is the fact that to be of any real contribution to the 
school training the boy who makes the apparatus also should 
use it. According to our ideals the need and purpose of ■ the 
apparatus should be clear and definite to the maker, before he 
begins to construct it — it must be necessary and vital to him 
personally ; he must himself have experienced the need for the 
apparatus, in order that he may design one which shall circumvent, 
all the troubles he knows will surround its use. This presents 
to us the skill and the- time difficulties, for a boy may be unable 
to make a piece of apparatus he has come to need, purely through 
absence of technical skill, and it is often a question whether this • 
technical skill (such as, say, glass-blowing) is worth acquiring 
for the special purpose. For a teacher it may be, but for the boy 
the answer is doubtful. Also the science lesson can rarely waft 
for the expenditure of several “ manual ” lessons during which- 
a needed piece of apparatus can be constructed. 

Lastly, the skilful experimenter is not always a good con- 
structor/- and the degree of accuracy needed in modern science 
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apparatus (since most experiments in contemporary science 
courses lead to numerical results) is frequently far in advance of 
the capabilities of the boys who are to use this apparatus. 

Now I cannot pretend to set the limits between which any 
teacher may work. It rests with each individual, and his personal 
assessment the value of each controlling factor, which track 
is followed. But, without dogmatising, I -may state that my 
own experience leads me in general : 

1. Not to make common laboratory apparatus, such as test- 
tube stands, for scl)t)ol use, merely because they are simple and 
reasonable exercises for boys in the woodwork classes. Mending 
these same articles is a different story. Time, service, skill, 
attack, all have different values. 

2. To discourage the making of apparatus from wliich quanti- 
■ tative (and comparative) results are sought (apparatus of pre- 
cision, that is). 

3. To confine the making of apparatus to those forms which 

are near the end of their ‘‘ manual" and the beginning of their 
"science" work. ^ 

I could wishVb^^ iipace permitted some discussion of these 
principles. None is rigid, but each is normally defensible, and 
in geijcral they prevent more misuse of time than they penalise 
ingenuity. More and more the teacher’s business is that of 
balancing values, and this is the reason for such divergent practice 
in schools — in itself a healthy condition. Given an experienced 
teacher, it is no longer possible that a boy should spend a term 
jn making, say, a brass steelyard, while his science is hung up 
during that time awaiting its completion. Yet I remember 
such an object securing a first prize at an ^educational handwork 
exhibition — coftipletely out-classing many simple and original 
devices of great merit. Ihe skill required for the production of 
an accurate quantitative instrument is rarely attainable by boys 
save at too great ^ cost educationally, and all the educational 
Vcilue of the said steelyard could have been secured by the making 
of a wooden cwie in a single lesson. 

These limitations may impose upon the •following suggestions 
the appearance of giving a rough and ready product, and this is 
to some extent a just criticism. But if one admits tlujt a boy 
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has, as, a rule, no innate sense of great accuracy, and that 
comes to him only when he has tried and failed with clur 
tools ; also that a boy’s own-made science apparatus sho 
'' arise out of his desires and be subservient to his needs,” much 
the criticism will be disarmed. 

The only point outstanding is the nature of the science teac 
ing. If this is text-book stuff, taught by a science man w. 
“looks through a text-book and orders the pictures” wht 
stocking his laboratory, the manual department will be able 
help but little. If, however, the teaching be (?f that text-book-let 
type that we reserve mainly for our middle-school forms (c 
non-examination forms, where we can spare time to educat 
instead of inform) much may be done. The boys will usualh 
take care that neither science nor manual work suffers, as the^ 
will complete portions during out-of-school hours. 

It is hoped that some of the suggestions outlined below maj 
be of service. The exercises are chosen because the construction 
illuminates the teaching, because the teaching is done better 
by the construction of the apparatus than by merely using it. 
This is not true of all apparatus, partienlarjy 'the quantitative 
kind. For example, the making of a spectrometer is within the 
capabilities of a middle-school boy of fourteen to sixteen ^years, 
but it is the work of half a term, during which he is learning 
nothing new of spectrometers, the principle of which is simple 
and must be understood before commencing work. When com- 
pleted, if the accuracy throughout is not of a high order, the 
instrument is useless. Therefore I decline to allow it to be mad^ 
even though no doubt all the boys could make it, and half a 
dozen of them make i^ well. 

On the other hand, a variable-immersion hydrometer — the 
making of which, again, is within the powers of the middle school. 
— is an instrument which is but imperfectly understood at the 
beginning of its construction, and every successive process makes 
its working more clear. Even if at the end the boy has made*a 
bad hydrometer, he has still learned the whole story of its actioij 
and he values more highly the bought instrument used when great 
accuracy is required. He understands the instrument. 

It is^such considerations as these that decide when an apparatus 
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may be made and when not, rather than the mere capability of 
making it ; perhaps it is not too much to say that no apparatus 
should he made unless in its making there is as much instruction 
as in its use. 


Mechanics 


Levers.— ‘A satin walnut strip, 18 in. long, shaped as in sketch 
(Fig. i) will be found quite suitable for experiments upon moments. 
The shape gives stiffness, without which the 


wood frequently becomes twisted when heavy 
weights arc used. (Boys will suggest this shape, 
if the danger of twisting is apparent to them.) 



I'lG. I 


Experiments upon sensibility and sensitiveness can be made 
by using a series of holes drilled by means of a hot wire (equally 
. from each side) along the line of greatest depth. 

The lever is suspended by passing a knitting needle through 
one of fliese* holes and supporting its two ends upon blocks or by 
corks held in retort stand clamps. 

If it docs not exactly balance, a small lead “rider” made 
from the lining of a .tea-chest is made, and balance is attained by 
sliding this to tde correct position on the lever. Weights may' 
k^be made from leaden bullets, such as arc used to weight fishing- 
jlines, * They are fixed upon a thread looped at the top (Fig. 2), 
so as to slip easily along the lever ; they 
n should be tested to make sure that the 
1 / strings are of proportional weight, and then 
X balances and bought weights (which in- 

• terfero with the psychology of this ex- 

• periment) are unnecessary. For the size 
^ of lever ^iven above, bullets half an' inch 

^ in diameter arc necessary. 

-For experiments upon the second and third older of 
levers, the same apparatus may be used, though the shape is not 
so suitable as a thin lath of equal width. If, however, a heavy 
leaden rider Jbe used, the Danish and the Roman steelyards, 
together with certain limiting conditions, qre easily discovered. 

A simple support, which has the additional advantage of 
|icouraging the discovery of “dovetails,” may be made as 
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shown jn Fig. 3, and this support may be clamped in a retoft 
stan'd clamp and so provide a simple, accessible, and easily mounted 
apparatus from which the '' balance'' may be derived. 

Foucault's Pendulum . — The chief value of this instrument is 
that of showing a relative motion between a fixed vertical planfi 
and the plane in which a pendulum swings, as evidence of the 
earth’s rotation. The chief interest lies in the design of a support 
which will permit this relative motion without oroducing a twist 
in the suspending string. All else matters little. A 7 lb. ring- 
weight slung upon a piece of the thinnest (because least air- 
resisting) wire obtainable is all that is necessary. It is obvious 
that a suspensioiAvhich is to be identical on all sides must depend 
upon a point, and this must be hard enough to retain its shape, 
and must be supported upon an impenetrable surface. 

Where a steel H girder crosses the ceiling, all is plain sailing, ■ 
one has but to clamp or bolt a piece of tool steel i in. wide by 
two G clamps or J in. bolts to the girder, and lightly '"'dot punch " * 
it for the recc^ption of the point of the suspending unit. Con- 
ditioiiJ^ will decide the shape of this. The point must be in line 
with the wire, there must be enough overhang to’ clear the girder, 
the wire and the needle-point must be securely clipped, and the 
weight of the unit must not be greater than is absolutely necessary. 

A piece of wrought iron at least f in. square is 

C bent into suitable shape (any physical or chemical 
laboratory has as part of its equipment a blowpipe 
» sufficiently powerful to allow iron this size to be 
made red-hot for bending) and drilled as shown in 
Fig. 4. A saw-cut is made with a hack saw, as 
shown. 

Through the top in. hole a piece of one end 
of a knitting needle is passed, projecting inwards, 
about I in., and a ^ in. bolt, such as is found in 
Meccano " sets, is put through the hole at right 
I'K. 4 angles to the needle and tightened by a nut. Tke 
pendulum wire is twisted into a loop at the top, 
threaded through the lower hole, and a piece of the knitting 
needle slipped through the loop (Fig. 5). The whole is now ready 
for use.^ It is well to allow the instrument to remain, erected, 
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and in position for some hours 
before use, in order to stretch the 
wire completely and tb a^low 
twists to uncoil. 

* To start, pull back the bob in 
a direction ajt right angles to the 
girder, for a distance of about 2 
yards, and hold it there by means 
of a cotton thread attached to 
some firm object.* After some 
minutes when all is quiet, and all 
tremors out of the wire, make a 
line on the floor immediately 
below the path the bob will take 
when released. Then release the 
bob by^ burning the thread. The pendulum should swing for 
about three hours foi' the result to be quite con- 
vincing. The experiment should be made a quan- 
titative one by measuring time and angle eovered 
Fig. 6 Trequent intervals, and constructing a graph by 

co-ordinating these records. A simple calculation 
will {yve the approximate time of rotation of the earth upon its 
axis and the nearness of the answer to the actual time will be 
a measure of the suitability and accuracy of the device employed. 
If there is no steel girder on the ceiling, a wooden block with a 
screwed-on steel projection (Fig. 6) may be screwed into a 
wooden beam, or into the ceiling itself in some cases. 

The Myilropictcy oj Variable iMtiicrsion.—TaliG a test-tube of 
thin glass, say 6 in. by | in., place it in water, and put 
leaden shot in k until it floats vertically. Then add about 
half as many more, and about a cubic centimetre of solid M 

paraffiii wax. Melt this latter, holding the tube as nearly jl 

vertical as possible, *in order to fix all the shot in position. i| 
Cut a piece of squared paper long enough to reach from the i|i 
wax to withiQ 2 cm. of the top of the tube and wide !i| 

enough just to fit round the inside of tin? tube. Make !| 

quite sure that this paper can be removed from the tube jp 

and re-inserted in its exact position, and cut a cork to fii Fm - 
IV— 12 
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the l,op^T)f the tube, but not to project more than i cm. above the 
lip. Before proceeding to graduate the tube number the hori- 
zontal heavy lines so that any line cart be identified (Fig. 7). 

To graduate the instrument secure three glass jars, and in each 
place liquids of known density such as methylated spirit, water,* 
strong brine or sulphu^'ic acid (if the latter, this jar should be 
placed in a sink, and the usual precautions observed). Immerse 
the instrument in each liquid successively and note the number 
of the horizontal line on a level with the surface of the liquid. 
Having secured three readings, remove the ’squared paper from 
the interior, pin it down upon a larger piece so that horizontal 
and vertical lines coincide with those on the large piece, and 
proceed as follows : Draw two vertical lines about i cm. apart 
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down the cut paper. Draw a horizontal line from the fcottom 
of these and mark along it^ spaces representing 0, 0'5, I'o, 
i'5. 2-0. * 

Co-ordinate the real density of the liquids along this line, with 
the actual heights to which the instrument floated as 
shown upon tjie vertical line, thus securing three points 
upon a graph. Draw the graph, and then transfer 
through it to the vertical scale the heights which will 
correspond to densities from o to 2 0 in tenths. Draw 
and number these divisions between the two vertical 
lines (these will be the only marks upon the pape^;), re-roll 
it, and re-introduce the paper into the tube in exactly 
its original position. 

The instrument is now complete (Fig. 9) and may 
be tested ^against a purchased one by immersion in 
any liquid, or checked and calibrated by a scries of 
determinations of density by some method involving 
weighing. 

The Hydrometer of Constant Immersion {Nicholson's) 
is easily made aslan exercise in metalwork. The upper 
and lower trays, A and C (Fig. 10), should have turned-up 
rims, tjie central supporting wire should be of iron, and 
run through the instrument, and the disc B may be 
exactly similar to the two trays. The shape shown in the 
sketch will be found much more easy to make, and quite as 
useful as the more elaborate bought patternsi, 

The instrument may be made of tin plate, or thin 
* brass, cither of which solders easily. The joint down 
the central cylinder may be laj.^)ed or turned over, 
B according to the skill of the workers, and the bridge D 
may be made of a strip of the same metal. Th'’’ will 
allow of an easy attachment for the rod, which goes 
through tfie strip and is fastened with solder. The 
^ conical part E should be developed geometrically from 
the known dimensions, and it should be fitted, leaving 
a perfectly smooth rim. * 

The mark of constant immersion on the upper 
Fio. 10 stem should not be omitted. 
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Mechanics [(Fluids) 

Barker's Mill . — This instrument is klmost equally easily made 
in metal or glass. Thin sheet brass is recommended for a metal 
one. 

From a piece 12 in. by 4 in. cut two strips i in., by 4 in. each, 
and bend these into tubes round an iron mandrel. Bend the 
10 in. by 4 in. piece remaining round a mandrel, also into a ^ 
tube. Lap or butt joints are quite good enough for this job, and 

less likely to cau^e oscillation by over- 
weighting one side of the cylinder. 
Cut four holes in the cylinder about 
I in., from the bottom, into which 
the smaller tubes will fit tightly. 

Solder a brass disc into each end of 

« 

the two small tubes, saw them into 
2-in. lengths, fit them into the holes’ 
in the larger cylinder and solder •them 
in place. 

Introduce a brass disc which fits 
tightly into the bottom of the cylin- 
der, so that it is recessed abt)ut 
in., and solder it in place round the 
edges. 

Solder a brass-headed drawing-pin 
in the centre of this disc, point down-i 
wards, and drill four in. holes imf 
the sides of the short tubes, so that 
each hole faces the same way when 
the arms come round. On the top of the body solder a brass 
strip->ith another drawing-pin fastened to it, point upwards. 

Mount the instrument by allowing it to stand upon a retort 
stand .{Fig. ii), the upper drawing-pin passing just inside a short' 
length of glass tubing held by the clamp. 

When a stream of water is directed vertically Into the instru- 
ment, which may b^e placed in a sink, continuous rotation takes . 
place. 

In glass, the chief difficulty is the sealing in of the side tubes 
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— an operation made unnecessarily diffi- 
cult by the weight and unjvieldiness of 
the glass cylinder. Thi? may be over- 
come by scaling the four side pieces into 
a vertical tube about | in. internal dia- 
meter, and subsequently joining this to 
the main cylinder, suitably reduced in dia- 
meter at the junction. Failing the skill 
to make this joint, the body of the in- 
strument may be cTosed by a cork, bored 
to take the jftinted tube, the other end 
of which is drawn out to a point provid- 
ing the support for the whole. (Fig. 12). 
The upper end is supported in the same 
way as the. metal one, but the brass clip 
is sprung insjde the tube instead of clipped 
outside it. The four jets are made by 
pulling out the side tubes, and bending 
to shape before the glass has quite hard- 
ened, afterwards* cutting off to the right 
length. 

In* making the glass base piece, oppo- 
site pairs of side tubes should be sealed 
in — the order being 1342 (Fig. 12), and 
the central piece should be kept hot all 
round until the whole is complete. The 
operations proceed in the following order : 

Follow the operations siiown on Fig. 13, 



Fig. 13 


/ 





• making a cross-piece 
as shown. The 
centre at A (FG. ij) 
is next enlarged as 
in No. 2, then the 
opposite side as in 
No. 3, after which 
'top anj^ bottom 
tubes may be sealed 
in, the poi^t sup- 


Fig. 13 
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porting the whole, and the side 
jet^may then be formed. 

simple variant of this in- 
strument may easily be made 
from a piece of ordinary glass 
tubing. Blow a J)ulb upon a 
piece of 4 mm. tubing, and draw 
out the tube to a long strong 
point. This is done by heating 
the tube to the point when it be- 
gins to collapse, and then pulling 
apart very slowly, turning the 
tube round meanwhile ; by this 
means the glass is kept thick and 
strong, and the elongated tube' 
produced is central with the bulb. By heating with a very small 
flame, the thin tube may be moulded into the shape shown in 
Fig. 14. The bulb is filled with water by heating it slightly 
over a bunsen and dropping it bodily into a beaker of water. 
Each time it is used, and before it cools, it..should similarly 
be dropped into water, when it will always be ready for use. 

The bulb is supported by a little strip of aluminium or copper 
foil I in. broad and | in. long bent into a circle, with ends over- 
lapping re" in., and having a pin passed through the overlap. 
The pin may be stuck into a cork or piece of wood and held in a 
retort stand clamp^ (Fig. 15). 

This little instrument is within the power of quite small 
boys to make, and is as instructive as the more ambitious models 
made in accordance 'v.’ith the instructions given above. Teachers 
may find it fill a gap conveniently. 

fL^re's Apparatus . — The principal difficulty in the way of using, 
this admirable instrument is that of measuring accurately the 
heights of the compared columns of liquid. The reasons are 
various, and are mainly connected with the method adopted for 
supporting the tubes, and with the fact that one does not care 
to emplov boxwood scales in experiments involving the use of 
alcohol or caustic liquids. A careful survey of requirements, 
however, leads to the following modifications of the usual des,igni 



Fig. 14 





Fig. 15 
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1. No wooden stand is used as backboai'd, the tubes being 
freely supported by retort stand clamps. 

2. Tubes bent in the eha^ 1 may be supported by the short 
limb, and leave the vertical tube quite free. 

3. A paper scale, pasted upon a rebate cut in a strip of wood 
having a few inches of glass rod stuck in the end will remove 
all other difficulties. 

The wood is a piece of satin walnut, 15 in. tong by, say, | in. 
square section, rebated | in. by | in. On the face A (Fig. 16) 
there is pasted a sttip cut from a sheet of millimetre graph paper, 
and projecting a few centimetres beyond the end of the wood strip. 
When the paper is quite dry, a hole is drilled up the wooden strip, 
sufficiently wide to take a piece of glass rod (pointed at one end) 
and one or two inches long. The rod is then heated, smeared 
■ with cement such as “Chatterton’s Compound” or “Faraday’s 
Cement ’’ and pushed into the hole until the pointed end coincides 
with the projecting end of the paper strip, which 
shqpld, of course, be cut off at a centimetre line. 

The zero of the scale is now the end of the glass 
rod, and whemall is set and cold the paper scale 
may be numbered, the projecting piece of paper 
being, of course, removed. 

The rebate enables this “ scale ” to be fitted 
quite close to the glass tube, through which the 
scale is read — the bottom of the meniscus being 
read as usual. The glass rod enables the observer 
^ to detect with great accuracy the moment of con- 
tact with the surface of the liquid, and if the scale 
be placed by the side of the tube, pressed to it, 
and gradually lowered till contact is made, very ac- 
curate and consistent readings may be taken. The 
glass rod may, of course, be used in any liquid with- 
out injury, and the scale never comes into contact 
with the liquid. 

Overflow J ars — for the determination of the volume 
of irregular insoluble bodies — may often», be made 
quite simply from broken tubes and jars. 

If the bottom of a boiling tube be broken out, 




Fig, 16 
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it is readily converted into an overflow jar as follows: Fit a 
cork carrying a tube to the mouth of the boiling tube, in order 
that it may easily be handled, f^nd iieat in a large blowpipe 
flame gently at first and strongly as the glass softens, allowing 
the glass to collapse and thicken at a point about half-way 
down the tube (Fig. 17). When considerable shrinkage has taken 
place, draw the two* pieces apart slowly, rotating dhch equally 
all the time, and removing from the flame during the process 
of pulling (Fig. 18). By this means quite a stout-walled tube 



Tube Drawn Tube Drawn Final Side Piece 

Quickly Slowly Shape Sealed in 


of small diameter is drawn from the original one -and this may 
be sh ape d as figured (Fig. 19). (Note. — If the tube be drawn 
too quickly, a long pointed end will result, and this will be 
difficult to use.) The smoothly curved base may be obtained 
by blowing a puff of air into the tube while bending the side 
piece. This prevents collapse. , 

A second way of using up a similar broken boiling tube would 
be to seal a'Wbe of small diameter into the base instead of drawing 
it out as shown above. To do this it is necessary to blow a bulb 
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on-^thfe narrow tube, and to widen it out to f?t the drawn-down 
end of -the boiling tube, afterwards joining where the diarheters 
are equal. In this way a»simMar vessel is made. 

If the boiling tube be broken at the top, it is sufficient to seal 
a side tube in, about 2 in. to 3 in. from the Ixjttom (Fig. 20). 
This is best done by fitting a cork as befoi'e, heating the tube 
all round where the joint is to be made, and sealing- in in the 
usual way. When the joint is finished the blowpipe flame should 
be turned up and the whole section of the tube in which the joint 
occurs made thoroughly hot, setting aside to cool out of draughts. 

To cut the»top off level the following method usually gives ihe 
best result — make a mark with a sharp triangular file across the 
tube (slightly wet tlie file) ; then take a glass rod 5 mm. diameter 
drawn down to 2 mm., heat the point till quite soft, and press 
■ firmly down upon the mark. Usually a crack will start in two 
. directions in line with the file mark ; but it may not continue 
straight for more than a few millimetres. Heat the rod again, 
and.place it about 5 mm. in front of the straighter end of the 
crack — the crack will immediately run to the hot rod, .and by 
continuing this.'process, the crack may be led just where one 
wishes. 

A, thin tube cut in this way rarely cracks when put into the 
flame to round off the edges, and a long charcoal pyramid, intro- 
duced and turned round while the edges are soft, adds the pro- 
fessional “ beading.” 

The use of such jars as these for volume determination brings 
.about much useful work. For examjfle, it will soon be noticed 
that for small solids consistent results are not always obtainable 
owing to the difference caused by the laf»t drop, and boys will 
sometimes shalce the instrument to collect this last drop and so 
. ruin their results. 

There are two ways out — (i) to circumvent the actual 
trouble ; (2) to alttr the instrument and so remove the trouble. 
Each way is good, and either principle may have to be adopted 
.in experimeoting. The first method would, in this case, be 
illustrated by tlfe method of original setting of the instrument — 
by working slowly and setting the instrument by an'identically 
similar process to that in which afterwards it will be used. In 
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this ca§e it must be set by dropping a small body in^ after ,the ■ 
water level has been made right, then substituting a Weighted 
beaker for the old one, dropping itt the new body and weighing 
the discharged water that falls into the beaker, irrespective of 
the position of the last drop. . * 

The alteration of the instrument is readily enough effected, 
once a few bad resulte with the instrument as at first devised have 
shown the error and indicated a remedy. It is obv^ious that if 
we could affix some soit of constant control at the end of the 
delivery tube, which would decide when warter might pass and 
when not, the trouble would disappear. • 

As a fact we have such a control in surface tension — a control 
which is so strong that it must be used carefully. As we desire 
our instrument to work accurately to the nearest drop, we must 
allow the tube to be fairly open, about J in. in diameter, with • 
perfectly level and smooth edges. By doing so, a dro^ of water 
only half-squeezed out of the delivery tube will be J>ucked back* 
by surface tension, but if it should be more than half out, surface 
tension will eject it. The finding of the correct diameter of tube 
(different, of course, for every liquid) is a matter of experiment, 
but it is worth doing as an exercise in finding a definite and sharp 
''end point.’' The question of a sharp "end point" generally 
decides between two otherwise equally good scientific methods, 
and it is well for scholars to realise quite early the importance 
of this factor. 

Two other "volume" methods may be given; experiments 
upon a single body to evaluate the accuracy of each method 
will provide good training for an elementary science class, and 
the objective is far more valuable than the mere determination 
of the volume of the body in question. 

I. Method giving a fine end point.— A beaker of water is 
placed upon a wooden block, and a strip of wood through which 
a pin or a darning needle has been driven is stdod upon the beaker. 
A syphon ending in a piece of indiarubber tubing and carrying 
a pinch or screw-clip passes into the beaker, and discharges into a 
weighed vessel conveniently placed (Fig. 21). ‘ 

Water^s‘'filled into the upper beaker until over the point of 
the needle, and is then drawn off througn the syphon (held in 
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;'toe hand and the clip 
^^rked by the other, 
•'^‘• <Jrder to keep it 
, perfectly still) until the 
. ^thread of water -be- 
; / tween the syrrface and 
the needle ^arts. This 
point is definite, con- 
stant, instantly noted, 
andre^lar 




kcr is not fio. 21 

too great. 

The instrument being set, a weighed empty vessel 
is placed in position, the body whose volume is to 
be detei mined dropped into the upper vessel, and 
wa^cr drawn off as before. The weight of discharged 
water must not be given beyond the first place of 
decimals of a gram (though weighed to the second) 
for obvious reasons. 

2. Direct method. — The same end point may be 
used — a needle passed through a strip of wood, but 
the liquid is drawn up into a burette by sucking air 
out through the indiarubber tubing (Fig. 22). 

The instrument is set by allowing water to rise in 
the burette until the thread -of water breaks. The 
burette reading is then taken, the body introduced 
into the beaker, and water again withdray^n into 
the burette until the same end point occurs. The 
differefice of readings gives the volume . correct to 
the first place of decimals. 

• It is true that these examples involve little mak- 
ing* of apparatus ; they involve the Jn^lligent use 
of units ^mainly prepared by other people, and a 
little supplementing by their own home-macje details. 
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But thi«. is really' what science was introduced into school|^:t(J 
provide, and if the science is to be taught upon research 
if it is to be a personal inquiry, it'^is as necessary to save iSia¥ 
by using part of some standard apparatus as it is to be^'afele 
to supplement that standard apparatus by. some addition that* 
will enable it to be used for some quite unintended purpose. 
It is this training that makes the eager, resourceful competent 
citizen much more than training given where ever> possible re- 
quirement is provided. 

Further, work done with the object of comparing efficiencies 
of two or more methods is educationally superior to that done 
merely for the discovery of some piece of specific information. 
It is because of the many comparisons, the weighing and balancing 
' of mfany attributes, that arise out of science work, that the subject 
is such a valuable training for life. To make science a mere 
search for detailed information, to be satisfied with experiments 
which merely corroborate results tabulated in books, is deliberately 
to refuse the best service of an admirable tool, and to kill the 
spirit of personal research which is the very essence of living. 
Such teaching can only be done, however, with the conscious 
co-operation of the boy ; incidentally the handwork skill must 
be of a high order, so that a boy may venture, may dare, ,with 
assurance. 


Heat 

A Thermometer . — According to our ideals it is a question 
whether a thermometer is worth making, at least from the begin- 
ning, but as it affords a fair example of an instrument needing 
several contributing “tsubjects,” it may be given here. If it 
can be made in two lessons, as it should be, the time will not be 
grudged, for the instrument is of permanent interest, and. the 
graduation provides excellent experience. Boys who need to 
make thermometers, however, rarely work aft this speed, and 
I have found it work well, when dealing with apparatus of thi^ 
kind, which most boys desire to make, to bargain with them 
beforehand that a certain amount of time would be spent upon 
it, and that those boys whose work remained incomplete at the 
end of that time could, if they wished, finish it out of school hours. 
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Those boys who work well, will finish ; ’those who^ do not 
plan will be behindhand, but will be sufficiently close to b*e able 
to complete the work withoift further instruction. The unskilful 
hand workers probably will not finish, and, realising their incom- 
* petence, will be glad.to turn to other matters. They will probably 
learn as much by seeing thermometers being made around them 
as they wcAild by eventually (at an enormous cost of time and 
supervision) making one themselves. 

I would like to suggest that the blown bulbs be provided. A 
science teacher wfll make a dozen good bulbs or thermometer 
tubes in half*an hour, and his class will take some days blo^ying 
the same number of bad ones. Here is a case where the time 
expenditure is not worth the return. 

I have found it best to make an alcohol thermometer, and 
to proceed as follows : Fix to the bulbed tube, which should have 
a bore.of about i mm., and will require a bulb of about 15 mm. 
diameter to give a suitable scale, the top of a thistle funnel, or 
— what does equally well — a piece of wider bore ordinary glass 
tubing, by means of a piece of indiarubber tubing. Clip this 
in a retort stajld clamp, fill with methylated spirit containing a 
little magenta (r gram per litre is sufficient), and gently flick a 
bun^en flame around the bulb. When the bubbles cease to 
rise through the coloured liquid, the flame is withdrawn, and a 
cool duster wrapped around the bulb, replaced in a few moments 
by a beaker of cold water. 

If the bulb does not fill, repeat the process, but not more 
than once or twice — it is only necessary at* this stage to fill the 
bulb, and the “ air bubble '' remaining is generally alcohol vapour, 
which can be condensed under the tap. After cooling com- 
pletely under’the tap, the bulb will be mostly full, and the stem 
completely so. ^ 

The reservoir is then detached, and the tube held Vertically, 
when any bubble tvhich remains in the bulb will try to pass into 
The stem, and a few sharp shakes will enable it to do so. Ihe 
bubble is by this means removed from the bulb to the stem 
without going fhrough the tedious re-heatings usually necessary. 
Then draw out the top of the tube in a blowpipe flanffe (Fig. 23), 
taking care to heat fiie tube above the alcohol level (one reason 
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foT*not completely filling the tube). Do not close 
the top, nor allow the glass to collapse too com- 
pletely ; heat the tube evenly all round, and allow it 
to soften thoroughly before drawing. Then, when 
cold, snap off the tube, leaving just a capillary. 
Place the thermometer in a beaker of water 

I 

heated up to 70° C., and having a standard ther- 
mometer in it to keep a check on the tempera- 
ture. The excess of coloured alcohol will spill 
out, and when no more exudts, a bunsen flame 
applied for a moment to the tip of the capillary 
tube will close it. The thermometer may now be 
withdrawn from the beaker, and transferred to a 
funnel of melting ice, to find zero. If zero 
stands nearer than about 2 in. to the bulb, it 
would be better to open the top, and introduce 
some more coloured alcohol (easily done by crush- 
ing the tip of the tube with pliers, while under ihe 
surface .of coloured alcohol in a basin), repeating the process of 
closing, but at 60° C. instead of 70° C. as before. , Find the new 
zero, if in a satisfactory position mark the height of the alcohol 
by a rubber band cut from the end of a piece of | in. india- 
rubber tubing. Next secure a second fixed point by placing 
the thermometer alongside a standard one in a beaker of water 
and heating gently to, say, 50° C. Mark the level as 
before. 

The instrument is now to be mounted upon a 
board which should, at this stage, be ready. I have 
found the very best base to be an extremely simple one — 
it is cut from “satin walnut” about 10 in. by i| in. 
by IJn., and has a | in. hole drilled well into the wood 
about I 'm. from one end, and on the centre line of the 
face (Fig. 24). That is all I need — some boys'prefer to 
chamfer the edges all round, some make a semicircular 
top, some do this, some that : I do not mind, so long 
as the hole is there. 

Upon t'nis face, I mount with thin glue a strip of 
drawing paper, cut to width, and having a | in. hole fio. j4 
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cut out (with a cork borer) in the right place. The drawing 
paper is pressed while drying, and is not iready for the ’scale 
until quite dry. , .» 

The thermometer is now placed in position, and the fixed 
joints transferred in, pencil to the paper. The size of the hole 
. will be such that the instrument may be taken up and exactly 
replaced anj^ number of times. The rubbe'' rings are therefore 
removed and the scale completed. This is done by drawing two 
parallel lines on each side of the tube, the space between the two 
pairs being just wid« enough for the tube itself. One side should 
be graduated in °C., and the other in °F., for in the drawing^ of 
these scales lies quite half the educational value of the instrument. 

If the figures suggested have been used, and the fixed points 
are at o°C. and 50° C., it is only' necessary to divide the distance 
•between them into five equal parts on one side and nine on the 
other (b^ any familiar geometrical method) to secure the 10° unit 
of length fot the Centigrade and Fahrenheit scales respectively. 
Furtjicr, as 60° C. coincides with 140“ F., a horizontal line at 
this point gives a convenient starting-point for marking the 
Fahrenheit scale; checking by another coincident ten at 50° F. 
and 10° C. 

Having marked the 10° spaces, and completed the scale above 
and below, single degrees on the C. side, and 5° divisions on 
the F. side may be added, and the thermometer permanently 
mounted by metal clips nailed or screwed into the base. 

It is curious to note that my experience here is that it is 
^better to nail (with escutcheon pins) the brass over-clips than 
screw them to the base. The reason appears to be that a boy 
takes great care with a hairimer, which he recognises as a dangerous 
instrument in* this connection, and he measures his striking 
distance exactly, and holds the tool correctly. Further, by 
holding the clip with the thumb of the left hand, anU’ having 
the thermometer base at right angles to the hammer shaft, there 
is little danger of striking the tube. In screwing, however, the 
tumscrew sojietimes slips off the screw head, and great damage 
inevitably results to scale or tube if this be* the case. 

The instrument when finished is very plain ; biTt a* condition 
was that it had to Toe finished in two lessons. Unnecessary 

• a 
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elaboration is a fault ; if a boy desires a more ornate and impressive 
instrument (which will, however, not record temperature any 
more accurately), he may make number in his own time. 

A Recording Thermograph . — A useful and interesting piece 
of work for any boy who is particularly keen on thermometrifc 
observations is the making of a recording thermograph. The . 
indicating section (Fig. 25) is made as follows : A pie/s:e of bar iron 



I ft. long by I in. by A in. section is drilled near its two ends, and 
a strip of aluminium i in. wide, 13 in. long and about 3^ in. thick, 
is bolted in the form of a bow upon it. An upright rod passes 
from the centre of the iron bar up through a hole (the edges of 
which it must not touch) in the aluminium strip, and this rod 
carries a spring which presses down on the top of the strip. 

One inch from the centre of the iron bar a support is raised 
strong enough to carry the fulcrum of a lever, and a small brass 
armature is cut from a thin plate of that metal, which, passing 
between spring and aluminium strip, enters a slot cut in the lever 
(Fig. 26). The lever carries a pen and is made of thin aluminium 
or brass. Its length depends upon the scale desired. 

Owing to the unequal expansion of iron and aluminium, the 
''bow’' alters its wirlth with temperature, and this movement 
is multiplied in the above very simple way so that the point of 
the lever travels over a suitable scale. The scale may be of 


paper faounted near the point of the lever, for the whole instru- 
ment will naturally be mounted on a baseboard ; but to make it 
into a recording instrument a clock-work drum must be added. 
This is made by fastening the works of a cheap clock inside a 
tin casej. and fixing a brass tube cf the same dia- 
7 neter as that to which the hour hand is attached 
Fig. 27 firmly to the baseboard (Fig.‘ 27). A small stand is 
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required for this; on removing the hands of a clock, and press- 
ing it upon the upright tube, the clock will revolve upon its 
axis once in twelve hours. • . 

If the usual legs and ring have been removed, and replaced 
hy countersunk bolts (or a drop of solder), a paper cover may be 
wrapped roujid the clock case, and the whole mounted in such 
a position upon the baseboard that the pen on the end of the 
lever will make a trace upon the paper, and variations of tem- 
perature be recorded. 

The exercise is i?ot an easy one ; the recording portion par- 
ticularly requires very exact work, but quite a good instrument 
may be made by any one who cares to take a little trouble. 

It may be noted in passing, that springs may be made by 
winding steel piano wire round a wooden mandrel somewhat 
•smaller than the desired diameter of the spring, pulling strongly 
upon tl;e wire while winding. 

Heating hy Convection . — A useful model for illustrating the 
warnjing of a house may be made by the co-operation of a class 
of boys having a reasonable amount of skill. 

A baseboard, fs required, which may be roughly shaped like 
the section of a house, and this provides work for the best wood- 
workeps. Less skilful hands provide a number of metal clips 
which eventually fasten the tubes to the board, while the best 
of the boys try their hand at bending spirals of glass tubing. 
This latter may conveniently bo done by bending the tube round 
a hollow cylinder made of sheet brass with a cork at each end. 
yhe glass tube is heated in a blowpipe and allowed to fall around 
this cylinder, which is turped as required. When three or four 
complete turns have been made, the whole is cooled and the 
cylinder withdrawn after collapsing it by sliding the edges over 
^ach other. 

A flask has to be cut down, corks bored and glass tube to be 
cut to various lengtfis as planned out upon the board, or upon 
a full-sized paper pattern of it. 

When all the parts have been brought together, erection is 
commenced (Fig. ^8), and the model finally tAted. Iji the course 
of the test there may arise two necessities or refinements — first, the 
heed for some colour- temperature indicator ; second, for a ^elicate 
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quantitative temperature indicator. 
The first is solved by the use of a 
dilute starch solution (potato starch 
by preference, as this is not opales- 
cent) coloured, by the addition of d 
drop of dilute iodine solution. This 
liquid is blue at low temperatures, 
but loses its colour at about 90® C., 
so that the path of the heated 
water can be traced. The second 
difficulty may be overcome by the 
provision of a screen for the radi- 
ators (the spiral tubes) and an air 
thermometer fitting inside 
the coil. 

Air Thermometers (Fig. 29) are made without difficulty 
by sealing a piece of 4 mm. diameter glass tubing fipon 
a piece of fine bore thermometer tubing, and bending 
this latter into a U-manometer. A further refinement 
of this little addition is the provision of a means for 
setting to zero at any time. The air thermometer is 
sketched. These refinements should, however, not be 
pressed at first. They need not be used unless the 
necessity for them arises, or unless their need is antici- 
pated by some scholar. 

The model may, of course, be elaborated to any 
extent so as to represent more accurately actual heat- 
ing installations, but this simple device illustrates the 29 
principle involved, and this is usually sufficient. 

Liquefaction of Gases under Pressure Apparatus . — 
Sometimes the necessity for demonstrating the lique- 
faction of gases under pressure will arise suddenly 
in a class. A simple device for this purpose (Fig, 30) 
X is composed of a closed tube containing sulphur 
dioxide, dipping under mercury in a , strong boftle^ 
and fixed in place by a rubber stopper. The stopper 
should have a disc of brass above it, and be wire:d 
Fig. 10 to the neck of the bottle. On connecting the .sidc^ 
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tube to an oxygen cylinder, and geirtly admit- 
ting oxygen, one makes use of the pressure of the 
gas without using any appreciable quantity of it, 
and the column of mercury compresses the gas as 
it ascends. 

A Non-re^^rn Gas Valve . — A simple non-return 
gas valve, much stronger than a bunsen valve, 
may be made by placing a piece of rubber tubing 
over the end of a glass tube closed at one end and 
having a hole at tlie side. Such tubes are easily 
made, and the Valve is very useful in experinifmts 
on pneumatics. Any bicycle-pump may be used to 
force air into an enclosure protected by such a 
valve (Fig. 31). 

Glass Blowing 

Its Value to Teachers and Students. — Chemical apparatus 
maywery rarely be said to be ''made.’' Usually it is erected 
from units found in every laboratory — beakers, flasks, burettes, 
tubing. The ory^ valuable attainment is the ability to bend and 
weld glass tubing into any desired shape, and this comes in the 
main py practice. A few hints upon this art may not be out 
of place, but space does not permit detailed instructions, for 
which readers are referred to more specialised works. 

Glass bending is described in most text-books of chemistry 
and physics ; the rule laid down is that no^ tubing should be 
jpent save in flame from a fish-tail burner. But if the tube is 
held high in the flame, and sloped so that as much of the tube 
is heated as would be heated by a fish-tail«d flame, the bunsen 
may be used, with* much saving of time. A Ramsay flame-spreader 
also enables a bunsen flame to be used for bending. Other than 
this, the usual instructions appear to be quite satisfactory. 

A few notes on simple glass working may be of sei;vice, for 
upon one’s dexterity with this material depends to a very great 
extent the amj^unt of personal investigation possible. 

Every studenf of science should be ablef to ben^d and joint 
glass rod and tubing up to f in. diameter, and every teacher of 
science should be §tiir more expert. ^ The processes are quite 
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simplef only practice being necessary once the control of the 
material has been learned. 

Methods . — The Flame . — The .ihos' important factor is the 
blowpipe flame. Messrs. Fletcher, Russell & Co. put up a blow- 
pipe (C.io on stand) at 12s. 6 d. which, blown by a No. 3 bellows, 
will do all the necessary work. The flame is a goocj shape, easily ' 
controlled, and capable of rapid and fine adjustment. More 
expensive ones there are, but none better. 

The flame to be used in all glass working is the largest that is 
convenient, as it is most necessary to keep*^ a considerable area 
ol the work hot,, and not to localise the heat. The glass must 
reach the temperature at which it flows or coalesces, and any 
lower temperature merely causes an imperfeci joint which will 
crack at the least strain or temperature-difference. Novices 
invariably try to work at too low a temperature. Work which 
is good needs no annealing ; it is better for jobs to crack while 
in the making than during an experiment ; and if time is to be 
saved in the end, it is better in the making to treat all work more 
severely than its intended purpose will, in order to be quite sure 
it is reliable. 

There is only one place for glass in a blowpipe flame, that is 
just past the tip of the inner cone — nearer to the nozzle wjll cool 
the glass unequally and crack it, further away does not utilise 
the full temperature of the flame, which is therefore larger than 
the job needs, and is softening too much glass. 

A quiet flame is, hotter than a roaring one — too much air is being 
passed through the latter, and glass blowing is a dainty and delicat, 
operation, for which the quiet, gentle, .unurged flame is necessary. 

Glass perishes with much heating, therefore the quicker a job 
is done, the better. 

' W'h^n bending tubes under the blowpipe flame, keep a moderate 
pressure upon them from the inside, in order to prevent collapse. 
(The airmcts like the plumber's sand in a {Jipe, or the lead in a 
copper pipe while bending.) • 

Keep the glass always moving, rotating whenever possible, 
rememt^ring that hnequal heating means unfequal strain, an4 . 
this means a crack on cooling. 

U is better, in a laboratory, to have'' a .stock of small 
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from which elaborate apparatus can be fitted up, than to, have 
such apparatus permanently mounted all in one piece, and used 
possibly but once a year. Thus bulbed tubes of various shapes, 
T, Y, and X pieces are always useful ; bent pieces accumulate 
with sufficient rapidity. 

In htting up apparatus, it* should be a condition that the 
joined glass » tubes touch each other; the' indiarubber tubing 
should not connect so much as attach and bind the tubes— its 
elasticity should be used to bring the tubes together. Any other 
state is sure to lead to trouble. 

Loops of indiarubber tubing, 
sloppy, untidy-looking fittings, 
parts that fall over and look 
unbusincss-like— all these count 
■ against the very spirit of the 
science .training itself, and help 
to defeat its object. Every 
piec« of apparatus fitted up 
should be a sound piece of 
engineering, as. well as a satis- 
factory chemical appliance. 

The Blowing of a Bulb is a 
simple business, the blowing of 
a strong and spherical one is a 
different matter ; but if the 
phases shown on Fig. 32 are 
.worked through the resulting bulb should withstand the shock 
of dropping on the floor ffiom a bench, which is usually all it will 
have to endure afterwards. * 

A bulb in the middle of a tube is rather difficult to make 
.strong and central. The best way appears ,to be to work.exastly 
as though the bulb were at the end of the tube, allowing the rest 
of the tube to slip’easily between the thumb and finger of the 
left hand, until the time for the final blowing, when the two 
ends of the Jube should be pressed gently together during the 
period of blowing. Personally I find it mueffi the best w^y to do 
all blowing with the tube held quite horizontally, and to invert 
the tube when the»glass falls away from the horizontal, j,llowing 
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it toofill back before blowing. Some people prefer to hold the 
tube vertically, claiming to get the bulb more central by this 
means, but there appears to be a tendency to produce bulbs of 
elongated shape by this method. 

T, y, and X pieces are made by following the diagrams shown 
on Figs. 32, 33, and 34 respectively, remembering th^at glass must 
be of equal thickness and equal temperature before joining, and that 
so long as the material is under control, the hotter it is the better. 

Glass Jars or Boxes . — Frequently there arises in schools the 
need for some small glass jars or boxes, wfth plane sides, and 
generally these ai:e not easy to purchase having-all dimensions 
suitable. As they are extremely easy to make, and one’s sense 
of the fitness of things is charmed and satisfied by their use, 
it may be well to give a few directions for their construction. 
They are used as specimen jars, cells for observation of low forms* 
of plant life, for crystallisation, as live boxes, and for niany other ^ 
similar purposes. Their making, it should be uriderstood, is 
only advocated when other suitable vessels are not obtaii]^able. 
If a stock size purchased vessel twice as large will not actually 
spoil the purpose or rob the illustration of value, there is no 
sufficient reason for spending time in making the exact article 
desired. If, however, a definite space has to be filled, if the 
exceeding of one dimension will cause trouble, delay, uncertainty, 
or a bad appearance, the construction is justified. 

The glass used should in all cases be that known as Patent 
Plate.” The trouble is the same as with common yvindow glass ; 
the cost is, for small pieces, very little higher. The result, how- 
ever, is incomparably better in every way, the surfaces being 
plane, polished, equally reflective and equally refractive at all 
points. The sizes of glass plate required should be decided upon, 
and th^ pieces purchased, ready cut, from the glazier. This for 
two reasons— first, it gives the glazier an opportunity of using up 
small pieces, and secondly plate glass should be cut by an expert. 

There are two ways of joining up cut pieces into boxes, (1) 
by means of butt joints ; (2) by means of mitred coi^ners (Fig. 36.) 
The second ipethod is decidedly to be preferre'^^'ia most cases, as 
it provides a better grip for the cement, and the joint is less likely 
to leak.^ It is, of course, njore trouble. , 
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An wsy method of grinding is* as follows : Take a piece of 
emery paper (grade i), place it upon a flat bench and pin down 
the corners. Sprinkle upon it either emery powder (coarse knife 
polish) or powdered carborundum (No. 90), such as is used for 
the grinding of motor valves, and moisten w^th turpentine, which* 
keeps the glass cool during grinding. Then rub the corner of 
the glass upon the paper, grinding with even prepure and a 
circular motion and keeping the glass sloped at an angle of 45°, 
in order to cut a correct mitre. 

As grinding proceeds, the corner should be watched carefully 
in grder to see that the edges remain parallel ; it will not as a rule 
be necessary to use finer grinding material, as a fairly rough 
surface provides a better grip for the cement 
' Cementing.— Each corner is treated similarly, and the whole 
cemented together (after thoroughly cleaning) with a suitable 
cement, binding together, while setting, with thin wire or thread. 

Two cements are recommended ; Chatterton’s 'compound, 
which is applied as if it were sealing wax, and acetic acid cemgnt. 
This latter is made by soaking gelatin in water for an hour or 
two until it has swollen and become soft, pouring, off the water, 
melting the residue and adding an equal bulk of glacial acetic 
• acid. Before use it must be melted to a thin clear liquid, mjxed 
with an equal bulk of superfine plaster of Paris, stirred well* 
and applied while hot to surfaces which have been recently warmed 
m order to dry them thoroughly. Cells put together with Chatter- 
ton’ s compound should not be used for benzene, alcohol, petrol, etc., 
but the acetic acid cement will withstand the action of all liquids. 

The sides may be cemented to a base in exactly the same 
way, and a lid or coves, made similarly. Or a lid may be cut and 
ground from a single plate, and fastened to th^ eell wall by a 
strig^ of gummed paper such as is used in the binding of lantern- 
slides or ^asse fartout.' This binding strip may, indeed, be used 
to strengthen all the joints, but it should not be necessary. 

Ends oi' glass tubes may be ground at an angle by similar* 
means without any danger of cracking, indeed cells inay be made 
up from wide tubing, cut by the method of leading a crack, and 
ground affeurafely as above. „ 

Cutting and Drilling . — Carborundum povtder is the most rapi^ 



BY. G. H. WOOLLATT 


201 


cutting agent at present obtainable. It cuts best with w^ter as a 
lubricant (probably because of the high specific heat of water), 
but water cannot be used on emery paper inasmuch as it softens 
the glue which holds the emery in place, and so destroys the 
’paper. Glass may be drilled, or a round hole cut through, ‘by 
a wire or (jopper tube respectively, fed" with carborundum and 
water, and rotated firmly against the glass. 

Conclusion. — In the above notes, I have endeavoured to 
indicate the reasons which seem to me to govern the choice of 
the apparatus to b^ made, as well as to give such details of tech- 
nique as will enable some units to be made in their simplest possible 
form. It must be understood that as a rule, and for schools in 
particular, the simplest apparatus is the best. Refinements come 
later, when the need for them is more apparent, and when they 
are deliberately introduced for a definite purpose— and frequently 
that n^eccssitatcs a bought instrument. 

While it is unquestionably good to have delicate instruments 
at ©ur command, and while the moral value of a tool that requires 
caring for is certainly not to be neglected, there is a very real 
danger of cramping initiative and restraining imagination by 
supplying a wealth of purchased apparatus, each unit specialised, 
eaclj piece designed to overcome some particular difficulty that . 
• were better met and faced with normal tools. Fortunately such 
luxury is not for most of us, but there still is what I consider too 
great a tendency to purchase for schools instruments which leave 
all too little, to the observer — where a gas analysis, e.g. becomes 
but a matter of the turning of taps in a certain sequence. 

I want to make the point that such apparatus — suitable enough 
in a works, maybe — is not suitable in a sclipol. While we are edu- 
cating, let us our subject to train for mental agility, let us see 
and overcome difficulty, let us deliberately plot and plan for th^dis- 
comfiture of some confusing factor, and let the hard-earned triumph 
be our own, rather than that of some instrument designer whose 
•very ingenuity may have blinded our eyes to wholesome truth. 
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Thi£ is a big subject, and to deal with it effectively would require 
a book, not an article. But I shall try, as far as I can, to outline 
some general psychological truths in relation to drawing ‘in so far 
as it does bear and in so far as it does not bear on constructive 
work. These considerations are of great practical importance 
in the ^educational world to-day ; since that aspect of drawing 
which issues from and helps constructive work .is in danger of 
being overlooked in favour of a type of drawing wliich, based on 
the unassisted observation of the child, too often results in a sort 
of crude impressionism that outrages Nature and leaves the pupil, 
so far as dexterity in draughtsmanship is concerned, pretty much 
where he was before he began to draw. 

Spontaneous Drawings. — I am not arguing against spontaneous 
work by the pupil far from it, for much of my own experi- 
mental work has been concerned with the spontaneous drawings 
of school-children, ^ut the pedagogital value of spontaneous 
work by children is to show us how to teach along the lines of 
the child’s developing powers. It is not all-sufhcient and self- 
sufiicing, though nowadays many, if not most, teachers are acting 
as if it w'ere. They are acting, I know full jvell, under advice 
with which the most experienced of them do not agree. Let me* 
not be misunderstood. There is much early work in spontaneous 
drawing which is useful ; not, however, becauseuof 'its value in 
learning io drciw properly, but for its other mental aspects. 

For a child to illustrate, however crudely, the stories which it 
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hears has a value in graphic expression which reacts on thg memory 
of the story, and makes it rrore interesting for the young child. 
And children like to draw kindscapes and human figures. They 
are not easy to draw ; but even children, until they find that 
their efforts do npt adequately represent them, will draw them 
spbntaneoysly and' be extremdy satisfic'd with their productions. 
Long a^o t];iere was a warning from a psyclfologist. For Professor 
Sully, in his book on Children’s Drawings, told us that, left to 
themselves in their play-drawings, children soon settled down 
into some one cofiventional way of representing things, and did 
not really progress. His statement is not quite true, for they do 
show some advance without any teaching at' all ; but they show 
very much less than those children who have been taught how to 
observe and how to draw. 

I repeat, therefore, that the unassisted efforts of the child are 
not adequate to produce good drawing. Yet educationists are 
acting to-day as if they were. How has this profound pedagogical 
error arisen ? It has its origin in the writings of some education- 
ists who knew no psychology, and of others who borrpwed the 
analyses of Jhe classical psychologists, which, hien entendu, were 
not made for educational purposes, and applied them en bloc to 
pedagogical procedure. In no single instance has the result been, 
more disastrous than in that relating to the psychology of visual 
perception. In the ultimate analysis of classical psychology we 
have a sort of two-dimensional extension on the retinae which 
is modified by eye-movements and other motor and tactual 
experiences into a knowledge of the threC-dimensional space of 
the adult. 

Space-Perception. — L’et us suppose, fpr a moment, that this 
analysis is a true genetic account of space-perception for the 
school-child. On this view he has first the perception of objects 
as flat extensions in space, and then learns afterw.trds by ex- 
perience that certain lines or boundaries of his objects really 
' mean depth, and are not on the same flat plane in wliich some of 
the other^ lines or boundaries find a place. Of course educa- 
tionists have ’drawn the conclusion th^ the child can at once 
represemt solid objects in two dimensions on ^ plaiiie at right 
angles to his liije of vision ; for according to their interpretation 
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of the classical psychologists, that "is just how he first sees them. 
Let us' say they, catch the visual sensation pure and undefiled 
as it is in the early years of chddhood ; let us reduce to 
vanishing point the interference of the teacher ; let us remove 
frohi the child’s environment, so far as we can, anything which 
will induce him to copy our adult productions. For we are 
sophisticated people, and have lived so long that the, purity and 
independence of our two-dimensional visual sensations have been 
impaired and corrupted by our experience of the world. Set 
the child face to face with Nature ; he can, in very truth, see 
better than we can. 

r , 

The argument is good and the inferences sound, but — alas 
for teachers ! — is based upon a \vrong foundation. For, in the 
' first place, it is very doubtful whether the classical psychologists 
themselves thought that they were giving a genetic account. 
And it is quite certain that, even were the account true fqr the 
psychological baby — a wondrous and hypothetical production 
— still it is not a true genetic account for the school-child. «If 
it ever ti^ere true for him, by the time the teacher gets him, his 
visual perceptions are hopelessly corrupted. Even if he ever did, 
he no longer sees solid things as fiat extensions on one plane. 
.He knows they have depth, and he can’t see how the depth 
boundaries are to be represented in the same plane as the height 
and width at all. What does he do in his early drawings ? He 
just puts in all he can of what he knows about the objects he 
is asked to draw. For example, he will draw two eyes on the 
same side of a fish’s head ; he will draw the top of a box looking 
as big as the front. And when you expostulate with him, if 
there is a proper relation between you and him, he will justify 
himself by saying, “ The fish has got two eyes,” hnd “ The top 
of the box is as big as the front.” He wants to draw what i§ 
there, the make-up of ‘the thing, so to speak, not the two- 
dimensional visual sensation from the object. ' 

All the talk about visual sensations and images resulting 
from them, which, of course, would be two-dimensional like the 
sensations, has been of jnuch dis-service to education ^because ^t 
has been ^ misunderstood. Even Professor Sully’s work oA\ 
children’s drawings, most highly valuable it^is, suffers froni ' 
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an attempt to work the results'into a scheme of primary s^'nsations 
and secondary images. 

What, then, is really .the, relevant doctrine ? Just this : The 
pure sensations with which we were once supposed to start are 
really the last result of a long and laborious analysis. We karn 
in ’life, it i^ said, that things are not wliat they seem ; but what 
is harder for us to learn is that they “ look ” like things that we 
know quite certainly they are not. We must be taught to see. 
Children draw what they know, not what they see. I preached 
this doctrine in •Mind a good many years ago ; since then, 
Kerchensteiner, quite independently, has announced the same 
doctrine, and, later still, a writer in Clap'arMc’s Archives de 
Psychologic has arrived at the^same conclusion. 

Constructive Drawing. — ^What docs all this mean for Menual. 
Training — a poor expression : let us say rather for Constructive 
Worl^?* It means that a child’s early drawings are constructive 
in their intent ; he is not really representing the world in pictures, 
but rather drawing the make-up of things. He tends to draw 
them so that they will make ; that is what he wants to, do. He 
does not wagt *10 draw three-dimensional things in flat space like 
an artist, but puts together the parts he knows like an artificer. 
Lef him, therefore, begin with construction, the construclion and. 
modelling of things, not the drawing of the appearances of things. 
Let me give an instance of the opposed procedure. For example, 
to switch the child on to a two-dimensional representation of a 
box before,you let him draw the parts of the box, as they are (he 
would say) and so that they will makc-uft (for you can’t make 
things up from mere appearances, at least not in the school- 
boy’s world) is to confuse him and to d^lay him rather than to 
advance his ‘pi^gress. 

One further big consideration and I have done. I know the 
world is not arranged on pedagogical' principles. #The t’Rings 
we adults make» our furniture, our clocks, houses, erfgines, are 
made for our utility and convenience and not for the teaching 
of children. But children have things too, and buy things, and 
make thiffgs ;• we should evolve our early constructive drawings 
from these ; for analysis before synthesis is "the key-note of 
both early constructive drawing and constructive work. And 
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above al\ we should remember thaf a child who has only followed 
directions towards an end he does not foresee, however necessary 
it may be in Morals, is not receiving ^th^t sort of education which 
enables him, as we say, to “ transfer ” his knowledge in the 
fullcjst way. I do not say he will not “ transfer ” and adapt 
his knowledge to other things at all ; but he will not do so to the 
same extent as if he is' taught inductively. 

Let me sum up. Modelling first, then the analysis of con- 
structed objects, then their synthesis, with drawing of the things 
as they are (not as they appear) in these two ‘stages, and finally 
the^ technical draughtsmanship of the workman. And reverting 
to my earlier topic, one additional word of warning. “ Do not 
expect children to represent three-dimensiona,! things on a two- 
f dimensional surface — their artistic aspect — without a thoroughness 
and carefulness of method not in evidence to-day, for method is 
decried. The children cannot and will not see for themselves, as 
we want them to do, without much help from the tedcher. He 
must not draw for them ; but, if he is a very expert teacher, yot 
an artist he can show them how to find out what things look like. 
The psychology which led the teacher to believe that the school- 
boy begins with perceptions of three-dimensional things on the 
t flat was wrong. 
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Drawing is an absolutely necessary aid to some ^orms of hand- 
work. For this reason it is well to bear in mind that we can 
approach the subject from two standpoints, viz. the drawing of 
things (i) as they are, and ( 2 ) as they seem. Ac has been shown 
above {Drawing and Constructive Work), handwork needs the 
drawing of things as they are. When an object has to be 
drawn so as to give the exact form of each of its parts for the 
purpose of makfng a similar object, certain conventional methods 
are employed to that end ; whilst if the oBjec^ be drawn as it 
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IS SG6ti as a whole, this is an exercise in madel draw^g, and 
another treatment is used, the form thus obtained being* quite 
different. ^ , 

^ It is nearly always necessary, for the making of things, to 
give (“ set out ” is t^e usual expression) the actual forms of ^e 
* objects in ^11 size or scale drawings. In the initial stages it is 
advisable to^use objects which may be easily handled, measured, 
and drawn, not only because this enables the pupil to use his 
senses rather than his reason, but because for class teaching — 
and this is assume(J throughout — it is impossible to get the pupils 
placed exactlj*in front of, or over, one and the same object placed 
in front of a class. Neither can they, with few' exceptions, clearly 
see all to which the teacher wishes to draw tlieir attention. It 
will be explained later how this difficulty may be obviated. • 

Method of Tracing Round,— Now, many objects that are 
made Jiave three dimensions (length, breadth, and height), and 
at first difficulty is experienced in getting these clearly under- 
stoqd and expressed. The idea employed to make them clear 
is but an expansion of that used for the younger children when 
obtaining the. true form of things of one or two dimensions — i.e. 
by drawing along or around them. To make the method still 
cleajer, let us assume that the pupils have reached th^ stage . 
when it is necessary to introduce the drawing of three-dimensioned 
objects, which necessarily includes those of one and two. 

There is one matter, in itself small, but nevertheless essential 
to good work, to which it is advisable to draw attention at once. 
The use of sheets of paper, and not drawing-books, is necessary, 
as from the beginning T-squares and set-squares must be used. 
These instruments are most difficult, if noj, impossible, to manage 
properly with*a*book, for our purpose. W'ith so much dependent 
on accuracy, a flat and even surface is essential. The sole reason 
for a book, other than that of its cheapness, is to keep a record, 
in sequence, of w®rk done. The sheets, however, may be always 
'so kept by the use of portfolios or large enveloped. Against 
this we must set the needs of the pupil, for, beside the points 
mentionec^above, he needs his drawing qpite handy, on or near 
the benoh, from which measurements may be taken o? read for 
the actual practical work, and this is also a usual method 
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employed in the <workshop in sffter-school life. Avoid bookSj ■ 
therefore, unless they are cut up to make single sheets. ' 

For class work, at this stage, a certain uniformity is obviously 
necessary ; and it is good for the pupil, and helpful to the 

teacher, to introduce methodicaT 
habits from the first. Therefore^ let ■ 
each student pin a one-eighth im- 
perial sheet (ii in. by 7 1 in.), ‘as being 
most useful for the lesson, panelwise 
on the drawing-board, and draw two 
faint lines, one horizontal and one 
vertical, across the centre of the 
paper as shown in Fig. i. A chisel- 
pointed H.B. or F. lead pencil will 
be suitable for this and all ordinary 
purposes. 

or similar rectangular article, with 
which each pupil has been previously notified to provide himself, 
is placed flat down below the horizontal line ‘and to the right of 
the vertical, and with the edges just touching in each case. 
Let each pupil now trace carefully round the face in contact 
with {he paper, and by examination it will be seen that each 
angle and edge of the upper face of the box fits the form so drawn 
as accurately as the face in contact. As further practical proof 
of this, when the box is removed, it will be found, by using rule 
and set-square, that these two faces and the quadrilateral drawn 
are similar forms. ‘In other words, a drawing has been made 
exactly representing the two largest surfaces (length and width) 
in form and size. 

After replacing the box, and using the edge on the line as a 
hinge, turn the box on its long narrow side, and, after repeating 
the'^markiiig round and* examination as before, the pupils have the 
drawing of two other surfaces, above, and wjth the lower edge^ 
touching, the horizontal line. Similarly, using a short edge of theiH- 
box on the vertical line as a hinge while in the second positiojtj " 
and by turning on the end adjacent, the drawing ’-Qf the 
surfaces necessary to give all the forms and dimensions ^ontain^ 
in the object is obtained. 


I 



Vir.. I. 

An empty matchbox. 
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Fig. 2. 


lere are advantages in sd using a box of this de^ription, 
|dr, while easily handled by each, it is also readily obtainable. 
Again, the matchbox as a whole may be treated as a solid for 

• drawing purposes ; and the case and inside of it, taken separately, 
introduces the 

, pupil to the 
setting-out *for 
cardboard ^^^rk 
and the develop- 
ments for sheet 
metal-worjc 
(Fig. 2 ). 

Orthographic or Plane Projection. — This brings us to a variety 
of the above proces^ which, while containing the same principles 

. and giving a similar result, is that generally used in drawing for 
bench wftrk. 

For’class demonstration the teacher will need a double-hinged 
board and a model. One imperial and two half-imperial drawing- 
boai’ds, blacked and* hinged so as to be used in the same manner 
as the creased guide paper (to be described below), will sufcce for 

* the board. Tiie model should be a box, block of wood cut pro- 
portionally, or large cardboard model painted or paper-C(*vered 
in inlitation of a matchbox. The pupils will need to be provided 

■ with pieces of stout cartridge paper or cardboard about 6 in. by 
4^ in., which they well crease on the horizontal and vertical lines 
drawn as in the previous exercise (Fig. i). The paper, below the 
horizontal lirfe only, is then pinned and the whole smoothed down. 

• The pupils then proceed by placing the box edge on the hori- 
zontal line and drawing around as before. This form of the box 
is seen when looked at from above, and is therefore the “ plan,” 
and should be so* labelled. While the box is still in position, fold 

,• up the paper on the horizontal crease until the part s(> inclined 

* reaches the vertical. It will be noticed that the shape drawn 
qn this vertical surface— the bottom or base line lying in the 
crease and terminated by the uprights— is the form seen by 
looking dir^tly.at the box from the front. This is termed the 

. “ front vi^w,” or more often the " front elevation,”* for tb£ reason 
that it contains all thq vertical heights in the front view. 

IV— 14 
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In «rder to complete the orthographic drawing in Fig.^^ 
a view must be obtained by looking from a position to tM^ 
right (or left) at right angles to that occupied previously| 

To obtain this, cut the paper as* 

R I shown. To draw the form of 
3 ' this end th!e pupils turn their 

^cui— papers at the vertical*crease until 
i they lie against the l 50 x*(Fig. 3). 

They then draw around as far as 

^ possible, and will notice that the 

right edge coincidq^ with part of 
' ' the vertical crease and the base 

edge with part of the original 

' vertical line below the horizontal. 

Mark the limits on these lines ; 
remove the box and tomplete 
^ the drawing. This is« termed the 

“side view’' or “side elevation.” By spreading the paper flat, 
a representation can be obtained showing thb same result as by 
the first method. This is called a “plane” or “orthographic 
projection.” 

It' is necessary for the teacher to illustrate operations with 
his own hinged boards and model, showing how to manipulate 
the boards during the drawing of the object ; and afterwards 
how to open out the boards so as to show the completed drawing 
on a flat surface. 

For much work' when dealing with objects similar in form 
and character to the box, the plan and front elevation are sufficient* 
to represent an objec^ because, by analysis, dimensions shown in 
the side elevation are given in these drawings. » . 

An examination of the drawings done by either of the two 
afe»ve methods will show that, owing to the circumstances under 
which the work was done, the lines are no^ so straight, neat, 
direct, or “accurate as they might be. To rectify this, and as ji 


further step towards the usual method of drawing for making, 
let each pupil pin the^paper for the finished drawing 141 his board, 
and prepare ^ guide paper as before. The horizontal crease is 
then represented on the prepared drawing-paper by a line ruled 
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jionzontally with the T-square.* Repeat the various processes as 
. m the previous exercise, and rule the plan with T- and set-square 
. m the same position with regard to the horizontal line, obtaining 
tne various dimensions from the box in situ. ^Proceed in the 
same manner with the elevation, noting that the side lines of t*he 
• plan give—when continued upwards to ‘the correct height— the 
side lines of the elevation. This may not bfe understood at once, 
but by ‘folding the guide paper at the crease, and drawing 
around the elevation and smoothing it out again, the point will 
probably be realised. 

Before drajving the side elevation, and in order to make the 
matter quite clear, place the folded paper and box in correct 
position. Next, wljile looking directly at the box in elevation, 
move It around on the horizontal surface it stands on— Using 
the left^ corner of the box wliich touches the back upright 
edge a hinge until the box is against the vertical surface. 
It is then • seen that the height — which cannot alter while so 
moving— travels along in a horizontal line to the left (or right), 
so that, if a line be drawn parallel to the horizontal line. on the 
, drawing paper ajid the height of the elevation, the height of the 
side viefv' is obtained. By further examination it will be seen 
that the length is that of the short side of the plan, and is termin- 
ated by an upright line. The whole may then be drawn in neatly, 
and the exercise completed by labelling the several views. 

It is often , advisable, for various practical reasons, to draw 
the plan a little in front of the 
horizontal line, and the side view 
a short distance left or right of 
the elevation. This is ‘quite a 
simple matter, .when the above 
principles are understood (Fig. 4). 

A constant reference to the guide 
paper and box wiU soon convince 
4he pupils that the actual form 
and size are not altered by the 
changes opposition. , 

Unknfiwn to the pupils, they are dealing with* the beginnings 
of orthographic projection, but there is no need, yet, to even 
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mentions co-ordinate planes, projectors, traces, or other terms 
associated with that subject. But whenever an object of three 
dimensions (length, breadth, height) h,as to be made, it should 
always be drawn first by this, or another method of projection 
shown below, choosing that by which the drawing may be most* 
easily read and understood. * ^ t 

At this stage, then^ the pupils have learnt to realise the meaning 
of, and to draw on the flat, a simple plan, elevatibn, And side 
view — that is, the true shape and size of a three-dimensioned 
object. This method leads to others of more complicated geo- 
metrical, and other, outlines. $ 

Scale Drawing. — For many purposes, no matter what the 
method of projection, it is necessary to draw, the objects to scale, 
that is, all the parts are reduced or enlarged proportionally. The 
scale should always accompany the drawings, as i in. = i ft., 
I in. = 2 ft., etc,, or i\-, -4V, etc. This means that i ft. \ot 2 ft.) 
on the actual object is represented by i in. (or in.) on the draw- 
ing, and care must be exercised that this scale is maintained 
throughout, unless otherwise stated. If in tlic first instance the 
teacher’s model is made proportionally, say, to six times the 
scale of the matchbox, it will give ample scope for t'ne satis- 
factory explanation of the meaning of scale drawing. The boxes 
may be collected and placed against each side of the large model 
separately, or the pupils may measure up each edge of their own and 
compare with that of the corresponding edge of the teacher’s box. 

Squaring up. — Further, a face — e.g. the one containing the 
advertisement— should be ruled into equal rectangles, by dividing 
the long edges into, say, four equal parts and the short sides into 

' three, and then 

, joining by 
straight lines. 
If the teachef s 
model is treat- 
ed in the sam» 
manner, he is 

enabled to reproduce ^ part, at least, of the forms i%, the corre- 
sponding rectdhgles on the matchbox to six times the scale. 
This method is termed “ squaring up,” and is useful when, later. 
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the pupils will be called upon to reproduce to scale any dtcorative 
feature, such as shaped ends or curved work generally, examples 
of which are shown on the tgp and bottom of the bracket (Figs. 
^5 and 9). 

Conventional Isopietric Projection. — Another method of repre- 
sentation gften employed, frofn which measurements may be 
taken — and this is essential in drawing for* handwork — is known 
a^ conventional isometric drawing. It is an adaptation or modi- 
fication of isometric projection, which is of value to advanced 
pupils, but is of So difficult and complicated a nature that it 
should be ignored at this stage. Conventional isometric projection 
has the further advantages of giving actual resemblance (in the 
drawing) to the object to be made, in so far as the drawing has 
a solid appearance — as opposed to that of plane surfaces seen in 
the previous examples — and also that, with practice, it is readily 
mastered. As the name implies, it is drawing by equal measures 
(isometric),* that is, the same scale or standard is used for lines 
on f ither side of the line representing the perpendicular (in the 
object) nearest to the spectator in its representation of an object, 
and no part js ^foreshortened as in the case of what is usually 
known as '' pictorial perspective.'' 

J\^ithout entering into the theory of the subject, it will*suffice 
to say th^t isometric drawings are based 
upon an imaginary cube seen from 
a distance, and that the three sur- 
faces represented have the same area 
(Fig. 6). It is readily obtained by 
inscribing a regular hexagon in a circle 
and joining alternate vertices to the 
centre. All dines drawn in isometric 
projection will be parallel to those 
forming the edges of the cube, as seen 
by the example (lig. 6). 

' To proceed by this method wholly is at times cumbersome 
and unnecessary, but by using the 6o° set-square we obtain the 
drawing rtquired more directly and easilji (Fig. 7). It is there- 
fore advtsable with young pupils to introduce tfie set-s'quare at 
iOnce and leave the reasons until they are ripe to grasp them. 
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Tl\e following 6perations are employed in drawing the object 
in conventional isometric projection. A horizontal straight line 
is drawn and any suitable point indicated in it. From this point 
(A) radiating lines are drawn any reasonable length to the left 
and right at 30° with the horizontal. A short edge of the large 
surface of the matchbox is measured and cut oh from point A 
along one of the linds drawn (A B). The long edge is treated 
similarly and cut off on the other line (A C). Froih the poii^ts 
A, B, and C, perpendiculars are raised to D, E, and F, either by 
measuring the height of the box along each and then joining up, 
or— to keep to the. same idea — cutting off the height on A D and 
using the set-square as indicated above, so obtaining D E and 
D F. Edges F G and E G arc drawn in like manner,' thus com- 
pleting the drawing of the box (Fig. 7). It will be observed 




Fkt 7. Fig. 8. ^ 

that the result gives a somewhat distorted form of the model, 
that is, viewing it as a sketch or perspective drawing; but it 
must be remembered that the main idea in its representation 
here is to give in a‘ pictorial form all that is necessary for^the 
making of the object. 

Harrison’s Pictorial Projection. — Sometimes there are circum- 
stances which make it advisable to use a type of drawing 
kqown as Harrison’s pictorial projection. Its great advant£^e 
over the isometric is found in cases where the model contains 
circular or other curved work, which presents a somewhat 
difficult problem when drawing an isometric projection. It is* 
worked as follows ; A horizontal line is drawn (Fig. 8), and any 
point, B, in it is takpn as a starting-point for The projection. 
From B'a perpendicular is drawn representing the perpendicular 
in the object nearest to the spectator. Next the line BA is 
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measured off (full scale) on* the horizontal^ to repr^ent the 
bottom edge of the front face of the object. Then frofn B is 
drawn a line at an angle^of 45° (as shown in Fig. 8), and 
on it is measured, off a length {half scale) to represent the 
I lower edge of the right-hand ‘side of the object. The wl^ole 
' of .the front is t&en completed in full scale and the side 
in half scale. This method is an adaptation from Oblique 
Projection. * 

Let us assume that our model is pierced by a circular hole, or 
has a shaped top.* In that case a surface containing the hole as 
a circle, or tjje shaping in true form, is used as the elevation. 
Thus we get the otherwise difficult drawihg of these foftns 
presented dn the simplest possible way, and, when drawn for 
making, the most easily read and copied. 

Sketching. — The question of the drawing of these forms 
involve*s the use of mechanical means for their production in 
many instances, and the method of squaring up (mentioned above) 
is helpful in others. The latter, however, often needs the 
assistance of freehand drawing, and in other cases we are 
entirely dependent upon it for our forms. It is so essential in 
handwft'k tfiat it is advisable to train the power to make clear 
freefiand drawings 
(sketches) from 
the first. 

The subject 
should be taken 
co^ncurrently with 
what is termed 
the more me- 
chanical drawing, 
as the longer it is 
left the more diffi- 
cult the power is 
• to acquire. The 
term “sketches” 
is not q^eant to 
convey * a loose- 
ness in execution. 




Fig. 9 
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With ywng pupik all sketches 'should be in the nature of 
careful studies. 


The range of suitable subjects is very wide : fashioned 
objects of all kinds, parts of large objects, etc., and so on, 
lar,ge copies or photographs oi these — although care must be 
exercised in not abusing them by too constant use — and ,the 
simpler geometrical selids, containing as they do the principles 
of many objects of sub-architectural character. Ekerci'se, too, 
should be given in drawing, say, a piece of wood or metal 
turning as viewed from the front (front elevation) without 
measurement. The drawing of these things, ajid completed 
prdctical exercises from memory and dictation, all give valuable 
training for our purpose. 

Among the various types of pupils we find those who possess 
the natural aptitude for readily representing the object to be 
drawn and others who cannot do this with facility. Greater help 
may be given individually in the latter cases. Upon the pupil 
showing the best he can do in the way of a representation 
of the .object, say a box placed some distance away, a slieet 
of glass is held upright at arm’s length b^ween him and the 

'object. He 
should then 
draw ^he 
box on the 
glass, and 
afterwards 
compare ^pd 
analyse his 
two draw- 
. ings. 

Where 

lUVATlOf $I0CVIE.V UAMIjOMS nCTOUAI. WAItCnoN examples of 

9LAN shaped work 
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or the turn- 
ing men- 
tioned above 
aretdrawn, 


the pupil 


Fig. 19 


Fig. II, fc. 
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should test the accuracy of ’his work by the use of^rule and 
calliper, or, if necessary, by cutting out his drawing as "h tem- 
plate and comparing it with the form represented. 

So far, we have dealt with the subject of this article by tracing, 
^plane projection, conventional 'isometric projection; Harrison’s 
projection, scale drawing, squaring up,* and sketching. As an 
aid to explanation a simple object, a ma'jchbox, has been used 
throughout*; but the representations given of the wrought-iron 
catch and the bracket show these principles applied to more 
advanced form. . 

A Workshop Drawing. — Fig. 9 is a correct working drawing- 
such as is actually used in workshop practice— applied to a sinTple 
object. Ri such a drawing the sections of the plan would be 
hatched with blue pencil, the sectional elevations with red pencil, 
and the remainder drawn with ordinary blacklead peiltil. 

BOOKS FOR REFERENCE 

T. S. Usiierwood: Practical Drawing (Macmillan), Henry J Spooner: 

Industrial Drawihg and Geometry (Longmans). F. Sturch : Manual 

Training Drawing (Methuen). 
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South Kensington, etc. ^ 

t 

Its Educational Elements. — Bookbinding helps to traia boys and 
. girls in many good and useful habit's, e.g. using their eyes, thinking 
before doing, patience in the doing, cleanliness, accuracy, pride 
in work. It also teaches respect for books, as objects’ which 
have taken skill of hands and minds and much painstaiking'effort 
to make. 

The best of the educational value of the'art will be losf if 
the teacher takes an undue share in the work, instead of getting 
the pupils to use their own eyes and brain. What want? doing, 
,and what tools to use, and the why and wherefore, must, as far 
as possible, be got from the pupils after they have observed and 
inspected work done by the teacher, step by step. Xfiis may 
be slow work at first, but after a course of woodwork, etc., the 
pupil should soon make rapid progress and get more and 
more interested. * 

The connections of the subject with the pupils’ home life 
through their own books, and with school life through its many 
books, are too obvious to need comment. Like qther handwork 
sul^ects, educational bookbinding serves as a preparation for 
a vocation,^ and may decide the choice of a calling. It is also' 
a most interesting, attractive, and valuable hobby. 

When tor take Bookbinding. — It is best to take this subject < 
after wood and mfital work, as the pupils must know how to 
use and how to sharpen cutting tools, if they are .to ni^ke their 
own frames, etc.- Pupifs shoujd, as a rule, be about ten cr eleven 
years of age before beginning this work. 
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Scope. — ^The following not’es on Bookbinding will only refer 
to simple work for elder scholars, and not go into the full craft 
of the professional book^inc^er. When the pupil has thoroughly 
mastered these instructions, and wishes to turn out better and 
jnore advanced work, he must use his eyes in passing book-shc^)s, 
borrow from the Public Library up-to-date books on the subject, 
or, better still, attend classes where the ’work is taught. He 
v^ill need to spend only a few shillings on tools. 

Tools and Materials. — Some of the tools required are to be 
found in the ordinary home, and the others are not very costly, 
except the iron screws, which can be bought from the ironmonger. 
** Why iron screws,'' you will say, '' when the professional dses 
wooden ones?" ,For this reason: that having bought the 
screws, you can prepare the wood and fix the screws in the> 
Manual Instruction Room. 

The few tools and materials will be : a tenon saw, shoemaker's 
knife and* hammer, bodkin, strong paper-knife, nippers, piece of 
zinc 4 in. x 2 in., paste brush of hog's hair string bound, smaller 
one for glue, white paste made of flour and alum 32 to i, 
Scotch glue, or dextrine instead of paste, a little oil of cloves in 
bottle for the dextrine, two i-pint jam pots, one curtain-pole 
ring the size of bottom of jam pot, piece of hardwood for^ 
knocking up (or mother's flat-iron), one reel of No. 10 white 
cotton thread, a 2-in. darning needle, ball of three-strand cotton 
string, T-square, rule, pencil, scissors, saucepan for glue pot, two 
smooth ho^ lids for cutting boards, millboard for covers, smooth 
brown paper, cloth for covering (such a^ green window-blind 
material), gold bronze powder with medium and pencil brush, 
two cheap tooth brushes, a bottle eaclj of red and green ink, 
and sheet of* drawing paper for fly-leaves. 

Preparation. — Beginners should not attempt to bind a thick 
book at first, but only such as Woodwork or any bcjDk with not 
more than 624 pages. The following processes are necessary as 
the preparation for binding proper.* * 

Cleaning . — Before pulling the weekly or monthly, etc.*, parts 
to piec^, therieaves should be cleaned. Jhis involves examining 
each Idhf for finger marks, stains, tears or cf eases. • Dirt and 
finger marks may be got rid of, to a great extent, by using stale 
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breadcrumbs' but not rubber ; stains by washing carefully witli 
warm water ; grease with blotting paper and hot iron ; creases 
by rubbing down with paper-knife.^ 

Mending Tears.— Tears require very careful handling. Dc 
noj use dextrine or glue, but take each tear and mend it bj 
laying the leaf on a clean piece of paper, to see if the edges meet 
touch the edges with z. finger-tip which has been slightly smearec 
with paste ; draw the edges together and cover with transparent 
tissue paper (bought from a dealer). Then turn over and serve 
the other side with the tissue paper. Allow, a little time foi 
drying, and then tear the tissue paper away. Half leaves oi 
pla'ies may be given a |-in. margin of paste on the back edge 
on the underside, place in position and smooth down with clean 
r paper-knife. 

Pulling to Pieces . — Having got all the weekly, etc., parts 
clean and in order, turn the lot upside-down ; take the last 
part, tear off what is not required, and place that' part face 
upwards. Continue this work till the first part is reached. Now 
take thq lot again and place face downwards ; get hold of the 
first part, but this time open it in the middle where the staples 

are found ; lay the sec- 
tion flat on the table on 
its back, and with the 
dull blade of an old 
pocket-knife or thin back edge of the large shoemaker’s knife 
lift the tip of each staple upright, as in Fig. i. 

Next close the book, hold it tight with the left hand, aflid 
then, with the flat-nosed nippers, old knife, or thumb and finger ' 
nails, pull out the staples squarely. The reasons for pulling 
them out are : they will not be required, would ,ruin the tenon 
saw, would get rusty and unsightly. In doing this do not disturb 
the ’positiop of the leases. Place this section face upwards on' 
the table and repeat the process for each section. Look out 
now for titlfe-page and index, which are generally found in the • 
last issue ; place title- page in front and index at end, and add 
^he double leaf of drawing paper. » ^ 

Examtning . — ^After this take the book in the left hand, by 
the back, and open with the right hand, allowing the leaves to 
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fall one by one on the left vwist, 
so as to see that all the leaves 
are in order. 

. Binding a Thin* Book . — *terins 
Used . — Look closely at Fig. 2 f&r 
terms used. The back is where 
the staples were ; the top is the 
head of page ; and the tail is the bottom of page. 

Knocking Up . — Grip the back edge with one hand and the 
front with the otter, and gently knock the top edge on the table 
till all the tops are level and square. When satisfied, get hold 
of the bottom and top and knock the back oh the table, keeping 
the top edge square. It may be necessary to repeat this process 
before all the back’s are up. Next place the book very carefully, 
between the cutting boards, allowing the back edge to project 
about \ in. beyond them ; take off the top of press and place 
the book “and boards on the bed of press ; replace the top, 
washers and nuts ; and screw up with the wrench. Be sure 
th^ back is square'and all the sections up, or one may be missed 
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Fig. 3 


in sawing. If .the worker’s hands are strong and large enough 
to grip the book with boards, he may put his work in press with- 
out taking oh the top. The book and Tress should appeal as 
in Fig. 3. , 

Sawing . — Pack the ends of the press with books* to keep the 
front edge of book off the table (see Fig. * 4 )- *Take theT square, 
soft pencil, and rule. Square lines across the back for saw cuts, 
but befare doing this decide how mqch of !he boWom edge of book’ 
is to be cut off, takijig care not to cut off any more than is neces- 
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Fig. 4 

a 

sary. Make a mark, and then, J in. from this mark and J in. from 
the top edge, draw two lines across for what is called the kettle 
ox ( catch stitch. The space between the kettle stitches is then 
divided into equal spaces according to the number cf cords to 
. be used, say three, in which case four spaces are required (see 
Fig. 5). Next grip the back near the lines with the thumb and 
first finger of left liand, and witjr the tenon saw, cut the lines 
about iff ill- deep — if deeper, the cuts will show when th^ book 
is opened. 

Sewing . — We are now ready for the stitching. Take dhe 
book out of press, blow off any odd pieces of paper, and place 
your book face downwards on a piece of clean newspaper on 
the table, near the back left-hand corner of frame. Prepare 
the frame by lowering the bottom nuts as far as possible,' to 
allow the horizontal bar to get to its lowest level. Cut three 
-jpieces of string from the ball for lay cords, allowing 8 in. longer 

than the distance from bar to bot- 
tom of frame ; make a loop at the 
end of each cord, or tie one end of 
each cord to the short iron skewers 
called keys ; push each, key through 
slit in bed of frame ; turn the 
skfewers across the slit at right angles, placing the other end of 
cord over ihe bar, and loosely tie. 

Next get the fly-leaf of ^rawing paper ; turn*it over and place 
on bed of frame ; ■ close up to the cords, arranging the cords 
to come into 2, 3, and 4 saw-cuts and to stand yertically; tie 
tightly e^ch cord to bar ; loose the top nuts ; lift up'^othe bar 
with left hand, and at the same time turn,, the bottom nuts to 
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follo.w the bar^with the 
right hand, when the 
cords should be as tight 
as fiddle strings. 
Frame, fly-leaf, and 
• cords appear as in 
Rig. 6. 

Now sit near the 
front left-hand corner; 
tu;. 6 take a No. 10 reel of 

cotton and the short 
darning need!e ; cut off about one yard of cotton ; take Ahe 
twist out jof it by drawing it between the finger and thumb ; 
thread the needle*; put youf left hand round the left-hand, 
pillar into the middle of section to be sewn ; push the needle 
point first through No. i sa\y-cut, catching the middle of the 
needle with the left-hand fingers ; pull a few inches of thread 
through the cut, and then push the needle through No. 2 
saw-cut, coming out on the right of the cord ; pull the needle 
and thread with right hand till about 6 in. of thread is left pro- 
jecting froiti No. I cut ; push the needle through No. 2 saw-cut 
again, but this time on the left of the cord (Fig. 7), the.thread 
gotng round the cord on the outside ; repeat at each cord till * 
you come out at the last saw-cut. No. 5. 

With finger and thumb nails push the thread down the cords^ 
and push down the section with the paper-knife ; get hold of 
thread at both ends and pull tight ; plac» the next section on 
tlie first, but take the needle through No. 5 and round the cords, 
coming out at No. i ; tie the loose end, left at No. i previously, 
to the thread that has just come out ; cut off the short end not 
required ; press down the section, and repeat the process as 
•for section I, coming out at No. It ’is wise now and again 

to tilt the frame to see that no loops or slack thre'ads are left 
in the middle of the sections. 

Kettle Stitch. — We now come 
to the first kettle stitch, which is 
really (JJily half a knot. Draw , 
the needle under th§ 2nd section ; 




Fig. 7 * 
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push it 9|Ut near tl^e left pillar ; draw the thread till only a small 
loop fe left ; pass the needle through the loop ; press down 
the section (but not too much) near the kettle stitch ; pull with 
right hand till loop closes. 

From Fig. 8 it will be seen tiiat the 3rd is tied to thread going ’ 
from ist to 2nd section. The 
next kettle stitch is made at 
No. I cut, and so on till all the 
sections are fastened together ; 
but finish off by making two or 
three stitches, one below the 
other, at the last Saw-cut. As fic. s 

the thread must be in one con- 

c tinupus piece, when the needlefiil is finished, another is to be 
tied to it, in the middle of the section between the cords, by 
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a weaver’s knot. 

Weaver’s Knot— To make a weaver’s knot, turn, the '•frame 
round. Take the old end between first finger and thumb of 

the left hand ; pass the new 
pj W6.W END under the old end; twist 

the thread round tJie fir 3 t joint 
of thumb, passing the thread 
oLoEivO under the new end, over the 
old end ; then pass the old end 
through the loop with right 
thumb, grasping the end with 
the left thumb and finger ; thus 
two loops are made ; pull fhe , 
new piece till the loops close ; cut off spare bits (Fig. 9). 

Gluing Up . — Having finished the sewing, cut the lay cords 
about 2 in. from the book, drawing out the skewers carefully 
or' they may pull the cords out. Place the book again in the 
boards after knocking up ; then place it in the press, with a 
piece of newspaper on each side between Hook and cutting ' 
boards, allowing the paper to project about 2 in. round the 
edges. The boards should extend about J in. beyond the back 
‘of book.. Knock up if' required and screw up slightly)jbut not 
so as to crease the back ; pack the ends of press again (Fig. 4); ,. 



Fig, 9 
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bend the papers and cords over the cutting "boards, and fasten 
with drawing pins^(Fig. 10 ). 

Put as much broken glue as it is thought will be required • 
in one of the jam pots the night before it is to be used ; cover 
the glue with water, and allow. to soak during the night. Take 
a sauceparf, fill it about one-third full of water, and drop in a 
wooden ring or pieces of coke for the jam pot to stand on, in 
ordSr that the glue may not be burned ; stir the glue, with a 

• flat stick occasipnally ; leave the stick in the glue, but not the 
brush. The melted glue must be thin. Go over the back of 
book with the hot glue, working the brush well in the sav*-cuts ; 
and thep allow it to dry. When dry, take it out of the press. 

-The papers mentioned above are used to keep the glue off the 
boards and the fly-leaves from sticking to the boards. NoW* 
strip off thq newspapers and any loose glue on the cords with 
finger tips. • 

* Cutting Edges . — ^The book edges must now be cut, and as it 
is only a thin book, a large knife or chisjel may be used ; but 
whichever is «si3d must be sharp. Place the book flat on the 
table and mark on the fly-leaf what it is intended to cut off, 


Fig. II 

# • • • 

using th5T-squar& and squaring from the back. * Place fhe book 
^’tWeen cutting boapds, one the full width of book, the other 

' m T.. • . • 
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up tot tfne headlihe ; then, in the small 
press, cut the head first, then the tail, and 
in using either knife or chisel, take ^care 
that it slides along the top board vertically — fig. i* 

tee secure this look steadily : ist at the back^ 
of the knife, and and /rom an angle of about 6o° lo^oking side 
ways. Cut two or tliree leaves at a time. Do not cut the edge: 
as in Fig. ii. All must be cut square, or it may be necessaj:y 
to recut a part and trim up with chisel and sandpaper. Also 
care must be exercised in screwing up, set' as not to get f 
creased back at A ,(see Fig. 12). 

Paste or glue a narrow strip of waste covering cloth or browr. 
paper the full width of back between the kettle stifehes (as ir 
Fig'. 13), to strengthen the back. A and B are the kettle stitches. 

Covering Cords . — When dry, cut off the lay cords to about 

ij in. from saw-cuts. Get your 
finger and thumb to wotk and un- 
twist the cords up to the saw-cuts; 
bring the back towards you, and with 
the bodkin, separate each strand into 
threads. Place the piece of zinc on 
‘ the book, with one of the bunch of strands fitting in the notch, 
and with the knife scrape the ends of the threads (Fig, 14), but 
do not cut the threads. The scraping is to allow the threads to. 
lie flat on the covers, and will scarcely be seen when the covers 
are in position. 

The professional bookbinder threads the cords through iwo 
holes (for the end of each cord) pierced in the millboard withr 
the bodkin ; cuts a channel for the cords to lie in ; then knocks 
up each hole with the hammer, and cuts off what' projects beyond 
tile holes. 

Millbo^rrd Covers . — Prepare 
the millbogrd covers by cutting 
the size required, or allbw a 
little extra, which must be cut 
' off just before covering with 
cloth. ‘ If the boards are ‘too 
thick, the three edges of each 
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may be thinned down with the knife and fife. While the glue ^ 
is getting hot, prepare two strips of brown paper 2 in. broad 
and the full length of book*; turn the front edge of book to- 
• wards you ; push one cover uivier the cords, close up to the 
saw-cuts ; turn tha cords bacjc wards draw the glue briish 

along the ^dge of millboard, making a width of in. covered 
with glue ; ^ push each group of threads on to the patch of 
' glue with the bone knife ; spread out the threads, keeping 
the board in its position with the left hand ; stroke down the 
threads, go over them again with the glue ; place on the brown- 
paper slip ; w^ll rub down with knife. Serve the other side the 
same. After this place sheets of newspaper on the covers and 
the cutting boards^ and weights, and leave them there till the 
glue is dry. 

Clo(/i Covers , — Get the table ready by placing on it a good 
piece ff clean oilcloth, larger than the 
open book. Have a damp sponge and 
dry^cloth handy for wiping the fingers, 
which must on no account convey to 
• the edgjss o^ book any paste, glue, or 
dextrine. Lay the covering cloth flat 
on Jthe table ; cut to size, allowing a 
^ |-in. margin all round for turning over 
the edges of millboards; double the cloth to get the centre of ^ 
book back ; make a crease ; open it out again ; paste all over 
the face of it. If dextrine is used, it ought to have been made 
, the day before it is required for use. Whilst this adhesive is 
•sinking into the cloth, rub your brush under the loose edge of 
brown-paper slip, and rub down ; wash ^the left hand ; place 
, the back of ’book along the crease mark, holding the book 
. with the left hand-gripping it with first finger and thumb iti- 
; side the covei^, little finger outside one cover, the ^cond and 
; >t|iird outside the •other cover (Fig. 15). 

Rub the paste brush over the rigtit cover ^ lift up the cloth 

the cover ; press it home ; turn the book round. Serve the 
' ^^tiier co'\^er similarly, but do not loose the grip with the left hand, • 
changing ffiiger hold — thumb, third an 3 fourth^ fingers 
PUtside covers, first ^nd second inside. Place the book on the 
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table, ^rid well rub down, but see' that the margins of cloth arc 
right in width. The rubbing must be done from the back, getting 
out any air blobs. Get hold of the book again by holding the 
thumb on one side — inside the boards— and the fingers on the < 
ot'her inside, allowing the boards to fall flat on the table. Rub 
the paste brush along one long margin of the clotb and also 
along the edge of covers ; turn the cloth with right hand over 
the edges of covers, tucking it up undv.r the back to tlie kettle 
stitch ; thus strengthening the back hinge without cutting the 
cloth. Turn the book round, but do not loosfen the grip. Serve 
the other margin similarly, rubbing down in both cases with 
kmfe. 

Having finished the top and bottom edges; turn the book half 
round and serve the front edges in the same way. In this case 
there are two corners to contend with on each cover, and these 
may either be tucked under the' millboard or cut for aomitre, 
pasted and well rubbed down. If the millboards are the same 
size as book, the pasting may be done inside the cover. Raise 
the coVer and close that side of book ; serve the other side the 
same ; place the book flat on the table and spend 3. lit^e time 
in rubbing down. 

" Place a piece of newspaper on your drawing board ; then, the 
book on it ; cover with another piece of paper ; then cover with 
the cutting boards and weights. Leave till morning, when the* 
newspaper can be pulled and washed off with the help of a damp 
sponge, thereby cleaning off any trace of paste that may have 
soaked through. A few drops of oil of cloves put in dextrine 
will keep it in good condition for the ijext job. * 

Colouring Edges . — For the first book the red ink may be used 
for the edges. Get two pieces of newspaper 4“ fn. longer juid 
bi'oader than the covers, and put these between the fly-leaves 

turn thfi margin over 
the «edge of covers 
(Fig. 16). Place the ;^ 
book in the press be- 
tween *the ftuttiugf' 
boar^ ; get ^he tooth’;^ 
bfush. saucer,- andjreil'il 



Fig. 16 




ink and go over the top edge from the back* then th^ tail, and 
last of all the front edge ; allow a few minutes to dry ; take 
out of the press. Takt; care that the book is well pressed, 
and do not use too much ink. • 

* Lettering . — We are now ready for the lettering. Place ^e 

book on the table 
or in the press 

with the back 

towards you; get 
a soft pencil and 
faintly sketch the 
title on the back ; 
with a steady 

hand, and not too much or too thick gold paint, print* the 
letters, according to taste (Fig. 17). 

Binding Thicker Boo^s.—Cdllecting . — For binding a thick book, 
tapes are used instead of cords. Having got the whole volume, 
arrange the parts ^according to issue ; take off the covers and 
what is not required ; carefully separate each section with 
paper-Jinif^ : take out all the threads and pick off the glue at 
the back, being careful not to tear the paper ; well rub down 
thg back of each. .Any single leaves or plates should be pasted* 
in as described above. Collect the sections in one part and 
place them under a cutting board and weight whilst doing the_^ 
second part, and so on to the end. 

Tapes .— the whole of the above is finished, and well 
pressed, get the sewing frame ready ; push the ends of tape 
through the opening in^ frame ; stick a drawing pin in each 
tape under the frame, as the skewers a^e not required. Pass 



I the other ends of the tapes over 
the bar and pin them tight with , 

an ordinary i?in (F'ig. 18). Place 
in. press ; and mark the position 

tapes on the back of book by • , 

mling lines close to each side of /v 

’topes and for kettle stitches, 
losing t&e tenoi<''saw only for the *£(^pVieW* 
fettle stitches. ^ • i 
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Scw^n ^. — Commfence as before with the fly-leaf, but having 
passed the needle through the right-hand saw-cut, the needle 
must come out point first at the line made, then round the tape 
and in again at the next mark, .the thread being kept tight. Go 


ov<er each section, making the usu 
sections ; on the fourth section 
pass the needle unde/ the three 
threads at the back of each tape ; 
tie a knot before going round the 
tape and in at the other mark ; 
and so on every four sections 
til/ finished. More care will be 
required in the knocking up and 
‘pressing with this book. 

Mounting Press— A stronger 
press and a plough are required 
for larger books. Mount the 
press on two soap boxes (Fig. 19). 
Mark the fly-leaf as for smaller 
book; place the book in the 
press very carefully, the left cut- 
. ting board being level with edge 
of book whilst the right-hand 
board is up to the line on fly- 
leaf and level with top face of 
press ; cut the top edge first, 
with the back of book facing 
you, then the tail, and last of 
all the front. , 

Placing Book in Press. — Much 
patience is required in fixing the 
book in the^ press, as it may keep 
slipping down during screwing up 
with the right han4- If help- 
ful to draw a damp sponge over 
‘the cutting boards before plac- 
ing the ‘ book in' the press (see 
Fig. 19). Two pupils will^ be 


kettle stitch ; press dowri the. 
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required for this job, one it) hold the book and th» other to 
screw up. See that the knife is sharp, and lying flat on face 
of press, and screwed qp tightly in the plough, or the cut will 
not be perfect. • 

, TheJ^lough—lhe left sole of plough slides between ^he 
guides of press ; grasp the plough firntly with both hands, the 
left hand* on the left of screw, and the rtght hand on the head 
qf screw ; I)ush it away, from you with a forward and downward 
pressure, turning the screw slightly with the right hand so as 
to cut three or four leaves on the outward movement, but not 
on the inwavi journey. If the plough is in good order and 
there is no effort to try ta cut too deeply, the result will bte a 
smooth scfuare cut. Do not rush the work, or the whole machine 
may tumble over and jagged edges be caused. When turning* 
the book round, grasp the book and boards under the press ; 
unscrew slowly and place them on the table; rearrange the 
boarSs anti cut the tail. 



Fig, 20 


• It may now be necessary to re-sharpen the knife of plough.’ 
Put tlie plough on its back on the table ; take out the two 
screws, and sharpen. The front edge may be more difficult iom 
fix in the press, but whatever is done it is most important not 
to have a crease or a swollen back (as in Fig. 20a), or the appear- 
ance when the back is knocked up will be as in Fig. 20B. 

Rounding Back . — ^Take out of press ; damp the glue with a 
sponge ; allow it to soften, but not to gbt so soft as to stick to 
the hammer ;* place the book flat on the table with front edge 
towards you^; then, with the hammer, ‘round one side of back 
—this may be commenced with the fingers of right I|ind, keeping 
' tfee left fingers Ion the cover and using the thumb* to push the 
jEront edges away so as to correspond with fhe back. Turn the 
book over and serve the other side in the same manner, getting 
goo(f round back and smooth . hollotv froiit. Put .the book ^ 
||iito the bevell^ ed|;ed cutting boards and press (Fig. 21). Screw 
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up very "iightly ; pack up the pre'fes if it 
is the small one; then with the hammer 
start in the middle of one side pf the 
back and keep gently tapping towards 
thg ends till the back lies on the bevelled 
boards (Fig. 21 ). ‘ 

The face of hammhr must be brought 
fair and square on the book back, or tbe 
back may be damaged. The groove formed is for the millboard 
to work against, consequently the size of it is*rcgulated by the 
thickness of millboards. Glue a strip of cloth covering up the 
back, covering only the arch ; and allow glue to get hard and 
dry before taking out of press. < ‘ • 

' Covering . — Cut the millboards the size required ; cut the tapes 
to within i in. off the book ; place a i|-in. strip of brown paper, 
previously glued on one side, under the tapes; smooth (Jown 
the tapes with the knife ; run brush over the tapes ; ‘place the 
millboard carefully in its place ; rub down ; turn the book 
over and. serve the other side similarly. Allow the book to diy 
under weights. Glue a piece of waste cloth between the^^^ettle 
stitches covering the back and f in. down the margin of mill- 



hoards, “so as to form another hinge and strengthen the back. 

Clckth . — 



C 


c 

Fig, 22 



The cloth for 
back may be 
bought at the 
dealer’s t« 
suit individ- 
ual tastes, and 
it* is well to 
get some 


figured paper 

for extra fly«leaves at the same time. The clqj:h is put on in 
the same mafmer as with lighter books, except that the corners 
are mitred, allowing for thickness of boards and lapping over 
(Fig. 22 ). Well rub dow^ the part turned over. • ^ 

, Fly-leaves. —Make the fly-leaves now, unless 0'Rught oifes 

used, by pinning a sheet of newspaper on the door or 
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then over this, pin the paper^to be coloured ; •get ready) the piece 
of zinc, red ink, brush and saucer ; hold the zinc in the le’ft hand 
and push the brush ov§r the edge of zinc, when a fine spray 
will fell on the paf)er. Do not use too much ink on the, brush 
,or a bl^t or two of ink may get on the table and so on the 
flydeaf. . ^^Allow it to dry ; cut to size* required ; paste a J-'m. 
margin on back edges, when doubled; gently tuck the paper 
V^ell uf) to* the saw-cuts ; allow it to dry and then paste the 
fly-leaf on the millboard side, and close the book. 

Marbling Edg ^. — When dry, put the book in the small press, 
with paper guards as before ; spread a few stale breadcrumbs 
or rice on the edge to be. coloured, and spray the red ink as 
foi* fly-leaCVes ; th|;n spray the green ink ; blow off the crumbs; 
if the whites are too glaring, spray again over the whites. ■, > 

Lettering . — As with the smaller book. 

Making of the Tools. — ^These may be made by pupils who 
have had %ome training in woodwork and metal -work (Fig. 23). 

Bodkins.— G&i a strong darning needle ; grip it with the nippers,, 
belbw the eye; place the nippers on the bench, and, give the 
%,sharp t^p with the hammer. Prepare a handle; bore, a 
hole for the needle with a bradawl in the small end ; place the 
needle point downwards in the vice, and knock the handle on to it. 

SksM’ers . — Get a piece of strong wire 12 in. long and cut off 
4-in. lengths with a file ; bend one end of each to form a ring 
(this may have to be done with the aid of the fire and nippers)."^ 
Or get a few iron skewers and cut them to 3-in. lengths. But in 
either case take off the sharp edges with af file or stone. 

The Zinc. — Get a piece of sheet zinc 4 in. x 2 in. ; cut or file 
a notch in one of the long sides ; round off the corners, and then 
rub each edg^ on a stone, but not the wfictstone ; clean up with 
emery-cloth or glass-paper. 

Folders.— »Get a thin piece of hardwood 8 in. x ij in., and 
carefully plane ^it up, with bevel edges ; round ctf the ends ; 
®[e and clean up with glass-paper to a good polishfed surface. 

Knocking-up Blocks. — Get a piece of bardwood, beech if 
30 ssib|f, 8 iix long and 2 in. square, an(^ truly plane up all sides ^ 
take da th^)harp edges with file or smoothing plaice ; and ^ 
litish^ith glass-paper. The top face may be made rou^. 
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Cutting Boards.-r-Yovx cutting boards should be made, of 
beech i'f possible, without shakes and ^a little larger than the 
book to be bound. One set should^ ha%e square edges and the 
sides parallel, or the same thickness throughout ; the -other- 



set to have bevelled edges on one side for knocking up the back 
of books (see above^ : to be planed down on one side from the 
full thickness to half the thickness, and cleaned up^as the other 
.^lools. The bevellijig of the sides is rather troublesome, fc^* boyi^ 
so as“to get a nice surface. 
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^ Making a Small Press.— Plane up two pieces of bardwood, 
or good red deal, 2 ft. long, 5^ in. broad, and ij in. thick ; take 
off the sharp edges, and finisl\with glass-paper ; make two battens 
6f i-ftl. stuff, in*, long and 2 irj, broad, foi'feet and to c^er the 
,bolf he«<is (Fig. 2^\. 

• BoltSk — Get two 8-in. bolts | in. diameter, with square hea^s, 
nwts, and washers, the threads to be 3 in? from the head and «s 
coarse ‘as possible. Also get a wrench to fit the nuts ; the nuts 
to be an easy fit, so that they can be tightened up with fingers 
only. Draw a lifie down the middle of one piece of wood, and 
3 in. from esK;h end mark the line ; then, with the brace and 
f-in. bit, bore two holes, «ne, in each end at the cross m»rks 
for the Bolts -tfip brace must be held vertically. Cramp the 
other board to the first, both edges being close and square t 
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mark that board with the same bit ; uncramp the boards, and 
then with a larger bit bore holes through the top piece, to be^r^ 
an easy fit for the bolts. Try the bolts, and run pencil round 
the square heads on the under side of hottorA board ; mortise 
square holes to bury the heads ; put in the bolts ; nail on the 
battens — then the boltsf should neither turn round nor drop out 
(Fig. 24). • 

Making a Sewing Frame, A (Fig. 25). — Wood . — This requires 
a piece of .well-seasoned American white wood or good ^eal 
without knots 18 in. x ii in. x f in., and two p^ces ii in x 
Y in. X I in. for feet or battens. Clean up the large piece on the 
top very smooth. 

Slit . — Cut a i2-in. slit or groove, J in. broad and ^ in. from 
the'fitmt edge, for cords or tapes.togo\hrough— this ^jtmustlJie 
and^ii^oth.. Take off all corners and edges andfiBlSh th^ 
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top with"' glass- 
paper. 

Bolts . — Get 
two gcj.n. bolts, 
f in. diameter, 
square heads, and 
fobrr nuts to fit 
easily ; with a 
f-in. bit bore two 
holes in board 
in. from each 

endf in a line with the slit ; drive in the bolts ; mark for square 
holes for heads of bolts ; take out the bolts, and mdttise the 
holes*; once more drive in the bolts and nail or screw on the 
battens over the bolt heads. 

Bar . — From a f-in. iron rod get .the blacksmith to flatten^ the 
ends and drill a hole in each end ; the rod is for the 

'■horizontal bar and must be an easy fit. Screw down one nut 
on each pillar ; drop the bar on the pillars ; and screw on t^ie 
other nuts to keep the bar from being lost. Thejfrarne s^ovdd 
appear as in Fig. 25. 

, Anotner Form, B (Fig. 26).— This is made without iron bolts^ 
and each boy should have one for himself at home. The bottom 
board is made as in Fig. 25 A, but instead of round holes for <» 
' pillars, mortise two square holes for tenons of pillars, but remem- ‘ ” 
ber the horizontal bar must be vertical to the slit in frame. 




Fig. 26 
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Pillars.— two pillars (as Fig. 26 c),.9 in. *x ij,in. x i in. 
with tenons it the bottam, and 2 in. x J in. mortise l/oles i in. ’ 
from the top, taking c^re tjiat the tenons £^./a good fit in the 
holes. WSdge up the t§nons in tlfb holes. ^ 

tB«»f^Plane up a piece of hardwood for the bar i in! x ^ in., 

• • and round off* the top and ends. The 

V * fi-j must be 2 fti. longer than the dis- 

, / * ' •. tance from the outside of the pillars 

-L— ~Ci — must project i in. outside 

' I ^ .pach pillar (Fig. 26 d). Make two hard- 

^ wood wedges (Fig. 26 e) to fit under 

bir in the 2 in. x in. holes, and ^ore 
’ * , a hole through each wedge and tie to 

pillars. , j 

, * Wedges. — ^The wedges are for raising 

^ the. bar to tighten the cords. Cut off 

^ the heads of two French nails ; round 

^ the ends ; bore two holes in bar, one .» 

‘ o * on each side of pillar, and drive the 

■ •La String and pins qre 

only to keep the pieces from being lost. 

^ ^ u Making a Large Press. — Procure a 

• good piece of sound beech 6 ft. long, 

^ r--iTr 0 4 in. X in. Plane up square on all 

^ sides ; cut it into two pieces 3 ft. long 

' . square the ends, and take off sharp 

» edges. • ' 



Guides . — Make two guides or runners 
2^ ft. X I in. X \ in., and fix with 
screws (Fig. 2 ^ a). 

Screws.— G&i two iron screws in'. 
X I in., with square threads, nuts, and 
handles ; 4 in. from the^end of each 
lar^e pie^e of wood bore holes for screws 
to slide in and out* easily ; put the Jwo 
pieces side ^ side, push the screws 
through the holes,»screw up the nut^ 
and mark ’position of nuts on the out- 
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side of tke left-haEd piece of woo*> with the g^iides ; 
holes for the nuts, and fasten the nu*s in the \k)od. If the 
nuts are in the pK' te form, with scr^w holes, this is easily done ; 
but if the nuts are square, if is necessary ‘'to get two '-plate* 
made ot ' iron, larger than the nuts, with a large centre^ule ^ind 
four small counter-sunk 'holes for screws (Fig. 27 b). ^ 

'^t.Give the press a feV coats of raw linseed oil. Soft soap 
blacklead may be used for the screws. .> ' ’ * 

f A Plough. — Get two pieces of sound beech wood 8 in. x 3^ in. 

X i| in. Plane up, and make them ihe shape of Fig. 28 c, allid 
rebate the left sole to slide along the guides of presc (Fig. 27 a). 



Runners . — Prepare two pieces for lunners 12 in. long, f in. 

* square. ‘ 

Screw . — Buy a. 12 in. x f in. iron screw, square threads and 
plate nut. Mo/cise tWo f in. square holes in the right-hand' 
piece of wood ; clamp the two pieces together and mark for ;the 
other holes ; mortise these ; fix the guide's in the right-hand piece 
so "as to be a sliding fit in the left-hand piece. uPut th^ two ' 
‘together," cramp up, and bi/re a hole through the two foi^the- 
screw, which must slide in easily. Fix nut as in ‘press in the 
left piece oi^the outside. ^ ^ 

Knife . — Gfet the blacksmith to^make ?. kmfe out of an old 
filqjar a piece of good tool steel, 3J in. x i in. x l^'in., with two * 
gountersunk holes — the finking for heads of the screws otO 
^on tlw’ ivider side.>- Make a shallow mortise for the knife in the;V' 
right sole and part of left ‘sole, taking care that 
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and Ups level 
linseed 


on ^e of 
for 


press, witli the \)ev§Ued point 


the* press. 
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